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PREFACE 

TO 

THE FIRST EDITION. 



The following essay was designed to fonn port 
of a treatise on the nature, preparation, and rela- 
tions of colours. The time necessary, however, 
to so aidnous an undertaking, the want of an ele- 
mentary book on the relations of colours, and the 
advice and approbation of several distinguished 
artists, have induced the anthor to publish it as a 
separate work. 

The principle or plan of developement pursued 
therein belongs to a universal archetype ; * for all 
analogy is founded on universal relation, or the 
nniTerse would not be a system of order' and wis- 
dom, but a chaos of confusion and folly, without 
imity, harmony, or design. Of such universal re- 
lation, the coincidences of music and chromatics, 

* See an Enay entitled 'TVitogenia,' intlie« F^hleteer," 
No. XVII., 1816. 
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hereinafter adduced, arc indicative, — coincidences 
which pervade all the sensible sciences; thence 
extending on the one hand to the natural or ma- 
terial, and, on the other, to the inoral or intel- 
lectual sciences^ in nniyersal hannoniouB relation. 

That the system before us is conformable to 
nature, is ocularly demonstrated by the immediate 
exhibition of its objects* an advantage peculiar to 
chromatics ; and that it is consonant to universal 
reason is evident, because greater simplicity, or 
greater variety comprehended under such simpli- 
city, cannot be conceived in any system ; this at- 
tempt, therefore, addresses itself to reas<m and 
common sense, and requires but few preliminaries. 

It may be expected, notwithstanding, that some 
account should be given of the doctrines delivered 
by preceding authors upon light and colours, yet 
such an attempt would conduct far beyond the 
proper limits of an elementary treatise, at the same 
time that literature contributes very little to the 
purpose of the present essay. Some works of a 
similar kind were, however, recently put into the 
author*s hands by the late worthy and lamented 
Dr. Taylor, of the Society of Arts, Scc^ whose 
information concerning colours was not less exten- 
sive than his urbanity. 

The earliest of these was the tractate of 
Le Blon, entitled Coloritto, or the Harmony of 
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Colouring," in which he recognises the title of the 
ancient Greeks to an Ars ChromaUca unknown to 
the modems, — distinguishes the qualities inherent 
and transient in colours, by the terms material and 
impalpable, and divides them into primary and se- 
condary. White he describes as a compound of 
the primitive impalpable colours, and black as a 
like compound of the palpable. True painting, he 
says, represents light by white, and shade by black, 
— Tefiections by yellow^ and tumings-off or round- 
ings of objects by blue. Such is the outline of the 
brief and perspicuous theory of Le Blon, which, 
however deficient or defective, verges upon the 
truth and simplicity of nature. 

Le Blon was followed by Harris in a similar 
tract, entitled The Natural Sjrstem of Colours," 
in which be taught nearly the same doctrine. He 
distinguished colour into prismatic and compaundt 
the first of which he subdivided into grand primi- 
Hves and mediates, and these he defines by com- 
parison with the tints of flowers. He denominated 
his comptnmd primitives, olive, slate, and brown, 
— bore testimony to the composition of black by 
his grand primitives^ and the consequent neutral- 
ising power of colours, — and, finally, illustrated his 
system by two diagrams, on Newton's plan, in 
which the above relations are exhibited in thirty- 
six sections, subdivided into 6G0 tints y this 
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distribution is, however, arbitrary, the hues, shades, 
. and tints of colours being unlimited. 

To the above sncoeeded Bome other pubUca* 
tions of a like design ; but since they added no- 
thing of importance to the foregoing, they may be 
passed over ; the union of brevity, with perspicuity, 
being ever most conducive to science.* 

* The incraBaed interatt which the subject hat attained 
ainoe the author fint published this work, is apparent firom the 
many elegant boolcs which have i^peared in relation to cdonr* 
ing, especially those of Messrs. Fielding, Burnet, Owen Jones, 

Gruner, Hay, Harding, Goethe, M6rimee, &c., and, recently, 
the admirable version and commentary on the " Symbolic 
Colours of Frederic Portal," by W. S. IiunaD, Esq. published 
by Weale. 
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This work, as printed twenty-eight years ago, 

was part of a general treatise on colours, and an 
abstract of the first principles of chromatic science, 
constituting one division of a universal system of 
" Analogical Philosophy." As it was well received 
by the artists, and the truth and practicability of 
its theory continue to be acknowledged, and as we 
hold the science to be that which, from its middle 
station, the simplicity, breadth, and perspicuity of 
its relations, the beauty of its representations, and 
its easy reference to nature, is best adapted to illus- 
trate the universal analogy of science, we have been 
induced to republish the work under a wider de- 
velopement, extending the sphere of its application 
throughout art 

Our plan has been adopted according to a rule 
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whereby every science should spring ^om its own 
especial principles^ under a regulation subject to the 
general relations of science , and chromatics being 
strictly a sensible science, we haye commenced with 
the elementary principles of light, shade, and co- 
lour, which arc those of vision, — then unfolded 
their SBsthetical relations^ and finally adduced their 
philosophical, or, more properly, physiological 
elements and phenomena, whereby the science is 
confirmed upon its physical or natural foundation 
experimentally. 

Every science is appropriately of universal re- 
lations; and the present science, being especially 
aesthetical or sensihle, is intimately connected with 
fine arty and more remotely so on the one hand 
with physics, and, on the other, with ethical 
nature ; hence the relation of chromatics with 
painting being immediate^ they have been held in 
continual reference throughout Add to which the 
laws of harmonious colouring, as exercised in the 
latter art, are precisely coincident in every other art, 
and, therefore, painting best illustrates tlie rules 
of good taste in all other uses of colouring. 

The remarkable coincidences of this science 
witli harmonics have induced us to expatiate that 
part of our original plan whereby we have illus- 
trated the science of colours by that of sounds, and 
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brought them both through natural analogy into 
connexion with universal science. 

H6Qce» alfio^ the fondamental reUtions of the 
science of figures or forms, which are elementary 
in drawing and geometry, are allied with this 
science in nature and painting not less exactly than 
harmonics are, but are more intimately and essen- 
tially connected therewith by practice and the laws 
of perspective and space. We have, therefore, ad- 
duced the coincidences of the science of figures, or 
plastics, with that of colours, in confirmation of the 
identity of relation by which these sciences are regu- 
lated and connected, whereby they may be recipro- 
cally illustrated and advanced. 

With regard to the diagrams of colours and 
figures given as examples, we have preferred the 
symmetrical regularities of science to the picturesque 
representations of art, which, however flattering to 
the eye^ would be inadequate symbols of a theory 
addressed to the understanding. 

The second part of our work, in which we have 
principally treated of the sciences coincident and 
allied with chromatics, we have distinguished by 
the term cBsthetical, which, in its original meaning, 
denoted the whole science of sense^ but which has 
been limiti d by recent usage to that of taste, which 
is but a form or effect of sentiment or sense, with a 
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design, no doubt, to render permanent a subject 
hitherto vague. We have, nevertheless, employed 
the term in its original signification generically, 
and, according to analogy, whereby cBsthetics de- 
note all the sensible sciences, as pfi^Hcs do the ma- 
terial, and ethics the moral. 

The narrow and devious views in which the 
aesthetical subject of taste and beauty has been re- 
garded, have left it ambiguous and obscure ; and 
although that which pleases one imagination dis- 
gusts another, the discordance of sentiments is not 
in the object, which is one only, but in the various 
minds and senses which are pleased or displeased, 
and which, while it accounts for the variety of sen- 
timent concerning beauty, by no means alters its 
nature and laws, any more than similar discord- 
ances in the judgments of men concerning reason, 
truth, and good, can invalidate the foundation of 
reason, truth, or goodness, or annul the expediency 
for inquiry. 

Whatever is beautiful pleases, whatever pleases 
is harmonious, whatever is harmonious is subordi- 
nated, and, therefore, whatever is subordinated, 
harmonumSf and pleasant, is heauUfvit and what- 
ever is capable of pleasing and harmonious in sub- 
ordination, is capable of beauty ; and since what- 
ever is harmonious is subordinated, and whatever 



Digitized by Google 



PRBVACB TO TBB PBB8INT SDITIQH« XY 

pleases is so far harmonious, the harmonious and 
the beauiiftU are the tame. BeanUjf is, therefore^ 
to be sought lor in hanoony. 

Now as harmony is the attribute of music, 
ivhich dependa <iipon pleasii^ aubordinatioii of 
MHinds, and takes its name from the wwbses^ who 
are figurative of all inquiries or sciences which 
extend to all things through subordination and 
system, so is there beauty through subordination 
and hannony in all things^ and thus beavty is 
umveredf and cannot be fully unfolded nor under* 
stood through partial inquiries ; to which we attri- 
bute the in8uffioien<^ of all fsssaya on the beautiful, 
and the neoesrity to inyestigate it universally. 

Beauty isy therefore, a^ various as the universe, 
and the Tariety of beauty is ooinoident with the 
variety of pleasing subordination throughout the 
universe, and extends to all objects of sentiment 
and sense, by which it is properly limited; what- 
ever, therefore, produces harmony in the objects of 
sttise an4 sentiment, produ^s also beauty, and 
effects coincident pleasure. 

To shew the conditions upon which subordina- 
tion and harmony depend in the senate apd their 
objects, is, therefore, to determine the universal 
conditions of beauty, and its fundamental laws and 
r^idation. In an essay whose chief objects are 
harmony and beauty, we have, therefore, attempted 

b 
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to exhibit this regulation in the most important 
flcienoes of sense; namely* in the chromatic, 
musical, and plastic sciences principally, which are 
those of vision, hearing, and feeling, and have 
shewn that the conditions of harmony and heauty 
therein, and the natural laws by which they are 
governed and connected, are analogous, systematic, 
and universaL 

To carry out this principle fully, would, how- 
ever, be to unfold a universe, and our present aim 
has been accomplished if we have indicated the 
elements, or helped to lay the foundation of beauty 
for all art, while developing its chromatic relations, 
emulating therein the philosophic hreadth of prin- 
ciple which distinguished the practice of the arts in 
ancient Greece.* 

The Greeks, to whom every art and science 
has been indebted, have celebrated, with exquisite 
taste and imagination, the sisterhood of Music, 
Painting, and Poetry, a relation which we have 
attempted to trace to its real and natural source. 
Having first, therefore, demonstrated the iiitiinato 
analogy of painting with harmonics, both in its 
chromatic and graphic departments, it required 

* See a further investigation of this subject in our " Out- 
lines of Analogical Philosophy," Vol. II. Outline vi. and Part 
IV., in which we have briefly treated on the principles, relation!, 
and purposes of Art. Wc have also a wtork in fonrardnew 
especially dedicated to this inquiry. 



Digiii^eu by Cookie 



PREFACE TO THE PRESENT EDITION. lYIl 

only to completeness that we should establish the 
relation of poetical ezpressioD with chromatics and 
harmonics; and this attempt accordinglj con- 
cludes our second part. 

With regard to the third» or phtftictU and final 
part of this treatise, our design not being literary, 
bat doctrinal and practical, we have not treated its 
subject historically, nor with the usual detail of 
amusing experiments, however incidentally such 
may have arisen, our chief intention therein being 
to confirm the principles of our science on the 
foundation of nature and experimental induction. 

Should it be asked whether all this science is 
essential to good colouring, we reply, not absolutel^f 
essential^ but, for the most part, ea^pedient ; for the 
artist may colour welfby force of nature and a culti* 
vated eye, with practice, and nu one can colour well 
without them ^ just as many persons sing or play on 
an instrument agreeably by similar means, without 
knowledge of music ; but, in each case, will attain- 
ment be facilitated, and the faculties of the per- 
former and the scope of his practice, become ele* 
vated, extended, and refined by its science. Should, 
nevertheless, any individual choose to follow the 
art, unstudied in science and uninstructed by 
nature, there remains no better course for him than 
to follow in the wake of an £t1y, a Leslie, a 
Turner, a Mulready, or others of rising eminence 
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in the fine school of ookraring to which ihe^ Velong, 

steering clear, at the same time» from such arbitrary 
and meretrieioui modeb as are founded neither 
on truth of nature nor science, hoth of which are 
essential to the perfecting of a schoolt and, wanting 
which, painting beeomea ptaatu;^ art reacwta to' 
models, and in variably declines. 

In thus widely regarding our humble science, 
we have not disregarded the paramoimt daims of 
science as a whole ; for although we have through 
expedience assumed for it the precedence^ opd sub- 
ordinated other sciences to our view, it has been 
only as every thing in harmony is, subordinated to 
a key. We will not, therefore, apologise for tres- 
passing ffii other departments of knowledge, not 
doubting that the time will arrive when the sciences 
will comport with a simplicityt graoe, and unity, 
not hitherto contemplated even by their professors, 
to the incalculable advancement of hiunao intelli^ 
gonce and power, and, what is of mfinitely higher 
concern, to voluntary virtue and happiness, the 
fruition of tru9 wisdom. 

1844. 
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CHROMATICS; 

OB, 

IH£ MALOGI AND HARMONY OF GOLOU&S, 



CHAPTER I. 
SLEMENTAET RELATIONS OF COLOURS. 

1. The term Chromatics denotes the science 
of the relations of Lights Shade, and ColoiMrs. 

Lights 8hade» and coloursy are die sole im- 
mediate objects to die eye ; for aldiough figure, 
number, motion, &c., become objects of vision, they 
do so only by the agency or mediation of light, 
thade, and coiaurs ; which are, accordingly, the 
$ole primary and peculiar objects of sight, and the 
elementary principles of chromatic science ; they 
are sensible representations of material objects to 
die miiidy and diereon die art of Painting is 
founded. 

3. Light and shade are, then, the generating 
principles or elements of all visual effects, of which 

B 
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12 ELEMENTARY RELATIONS OF COLOURS. 

light is the agenU or active element^ and shade 
the pah'entf or re-^icHve dement ; they are» there- 
fot% comlatiye, coessential, and concurrent. Ac- 
cordingly, the light of day, and the sunbeam itself, 
are compounds of light and shade ^ nor is either pure 
]ight» or pure shade, in any case an object of vision. 
Hence no eye can endure the sun's pure rays ; 
and if the darkness of night» with closed eyes> is 
in any respect visible, it is only so because the oi^gan 
itself secretes and emits light. 

4. Litrht and shade arc cither AcJtromatic or 

o 

colourless, or they are Chromatic or coloured. 
They are, also^ either Mierent or imnumen^ as 
in pigments and solid substances, or they are 
transient, as in the sunbeam and rainbow ; and 
also in prismic, specular, and ocular spectra, &a, 
made* apparent by transmission, refraetion; or re- 
flection. 

5. Inherent light and shade are called white 
tmd' biackf and in their transient stated they are- 
denominated llglU and dark* 

6. It follows from the above that the elements 
of Light and Shade have three states, or modes 
of emicttReaoe, which ore coav^ble ; aa» Mmmbie^ 
achromatic, and mechmdccd^m above [p"] y another 
latent, chromatic and cliemical [part III. ch. 12J 
and a thirds m which the sensible and latent ar& 
conjoined^ as they are in the colours of pigments;'' 
&c. J in which these elements concur latently in 
their hues, and are variously participated sensibly 
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m the variety of their light and shade, or depth 
and briiliancy. 

7* The elements of light and shade, in their 
sensible, inherent, achromic state, have two ex- 
tremes and a mean, which are denominated WhiUf 
Blacky and Qr^^ the intermedia^ or degrees of 
which, are indefinite or infinite, and are called 
shadeSf as the intermedia of colours are called 

EXAMPLB 1. 



Gkby 



WUITE. 




8. Upon the i%ht managemetit of these, alone 

or in conjunction with colours and fig-ures, depend 
all the powers of light and shade, technically called 
eMearoscuro in painting, as will fuUy appear in 
the sequel. Bat the term chiaroscuro, ihougli 
commonly extended to all the attributes of light 
and shade, is more properly confined to the effects 
produced by their union and contrast Black, 
white, and grey, have a double oilice, affecting 
both shade and colours, and are, among the chro- 
matic means of the art, the most important, both 
as to Ihrir use and their abuse.* Milton's con- 

* Of the especial powers of black, white, and grey, we have 
treated in our Cbromatogniphy" under each term. 
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4 ELEMENTARY RELATIONS OF COLOURS. 

ception of the relations of light and shade was 
at ODoe poetical and philosophical : — 

M From that high numnt of God whence and «jladk 
Spring forth, the &ce of brightest heaven had changed 
To gratefbl iun^hL" 

9. By the latent concurrence of Light and 
Shade thej become cluromatic» and cohur$ are 
generated or produced [6] ; and as the various 
states of these elements are relative and con- 
vertihle, we may deduce our proof of this position 
Tariouslj from them. Thus a wkUe spot upon a 
black ground, or a black spot upon a white ground, 
or a grei/ spot upon either ground, viewed through 
a Lensic Prism,* will be converted by refraction 
into an iris of three colours^ as instanced in the 
two halos which surround the black and white 
spots upon the white and black grounds of plate I. 
in front of this work. The same may be demon- 
strated of coloured spots and grounds. 

10. This experiment may be regarded as the 
chromatic Canon — the rule and foundation of the 
entire science of colouring* as the rainbow was by 
some early artists; and as the colours thereof, 
BluCy Red, and Yellow^ however produced, are 
not further decomposible, they are primaiy ; and 
in every case the blue will accompany the passive 
or dark element, the yellow will follow the active 

* Retpeeting this iastnimeniv aee ehap. xUL 
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or light element, and the red will be intermediate. 
AcGordiDgl J where, in latent occorrenoe, the phoUh 
geimo demenij^ or principle ol white and %ht» 
predominates, it determines the colour to be 
Yellow ; where the sciogenic element^ or principle 
of black and shade predominates, it determines the 
colour to be Blue ; and where these elements 
concur with intermediate subordination, they de- 
termine the colour to be Red, according to the 
following :— 

EZAMPLB n. 




Bad. 

11. The colours thus elicited from black and 
white, being Primaby Colouas, are called coUmrs 
rf the first order. These and their compounds 
are also denominated, more or less, positive cchwrs^ 
in distinction from those of their elements, black, 
white, and greys, which are called neutral, or 
negative coUmrs ; but the above primaries are also 
• alone called entire colours ; all their compounds 
and sub-compounds being denominated, more or 
less, broken colours. 

Id. As the primary positiye colours are evolved 

by analysis from the negatives, black and white, 

or light and shade, so by synthesis, or compositiouy 

« 

* See chap. ziL 
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those poaitiTe colours reunite or resolve into those 
nfegaixTQB or their «leauiili8» by «n inraraian of 
the foregoing iridal' experiiiMnts [9]* liinmgh a 
transition from the latent to the sensible state oi 
diese elemnits. 

' IS. Axsooftd&agljf hy a due nnxtnre ef the Aree 
primary colours, in pigments or otherwise, the 
neutrsilsy hlack, &c,f may be composed ; and eac^ 
primaiy alteraatsly neutralised the other two pri- 
maries in the same respect; upon wUdi linr 
depend all the powers of their compounds^ and 
also the yariely of contrasts and accordances^ or 
complementary equivalence and compensation of 
colours, upon which harmony of colouring depends, 
as will be rendered apparent. 

14f This negation, or neutralisation of ppidtiYe 
colours, by no means, however, arises from their 
arbitrary mixture or intimate composition, but is 
subject to a natural invariable Law of proportions, 
which requires them, when of equal intensities, to 
be to each other proximately as three yellow, 
re<), and eight blue, as we have demonstrated by 
tl^e Metrochrome«t Thus Light and S}iade are to 
colours what Acute and Grave are to sounds, ^d 
the relations here adduced of the primarj^ colours 
sfte {analogous to the relations of the common chord, 
or prin^aiy triad, whereon thp musical scale is 

* Plate I. 

t Described chfip. XIV. 
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jostablisjbked ^ jmd upou tJbeir Law, under ». aunikkr 
ranilBiicm and JOialoiFT. diiMfnidf the' eDtim mamai 
w4 scknoe of immioiiy in eoloiifffl. 

15. As the primary colours are thus generated 
from a spot, so are tbe jkrimary %ures geoeratad 
in Jiike varietj from a feonwlrieal §mni; jod ag 
those colours are all cocnpr eh ended in shade, so are 
these iigures included in the sphere. As* jagain, 
^ Sgureis .ore gweratod of the primaKj lines, xSght» 
HHgnlaTy cotd mure, so are aU ooloura genarated of 
the primaries, blue, red, and yellow ; and as these 

of ihe uraiious degrees of blo^ck* white, and 
betvnm the esteemes jofiif^t and shadje^ to 
4^ the various primary and coo^and ^fianea paiv 
take of the variety of dimensions, linear, super- 
fidak aod .soUd» between the :ezlinnies of the pomt 
and 9phene ; m admiraUe analogy of hn» dntiaot 

natures united in painting, well deserving the con- 
fud^ri^P atteniUQu pf, the artist ia the composition- of 
forms, of the one correlate, ae ihe coineiding. xet- 
lations of colonrs are in tbe toning and harmony 
of the other ; and especially so since the important 
purposes of relief effect, and expression, are de- 
p^dent on the adaptation and masses of colours 
and forms united, the whole of whidi will become 
more evident hereafter. 

16, It is entirely agreeable to this analogy that 
the Taiions modes of gradation, and contrast of 
light and shade in natural and artificial objects, 
are referable to the primary solids, as plane^ 
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angular, and curved; and all their ▼ariety is 
dependent on, and determined by, the compounding 
of these primary Honns on polyhedric and irregular 
or broken figures ; and npon the management of 
this relation depend the chief effects and variety 
of chiaroscuro, we mean, as properly defined in the 
painter's sen8e» to be the muty with gradation and 
contrast of light and shade. 

17. Accordingly, this principle of chiaroscuro 
.completes itself on the most perfect or entire of 
forms, the globe or sphere^ as carried oat in 
pictural eflfect, according to the analogy of Cor- 
xeggio's bunch of grapes, and in some of Rem- 
brandt's compositions J but it extends also to the 
•plane aerial gradations and breadth of space in the 
pictures of Claude and Wilson, and also to the 
picturesque, rugged, and angiUar effects of Salvator 
Rosa, Caravaggio, &c., and is Tariously couip 
ponnded in other works of art, and more diversely 
•so in those of nature. 
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CHAPTER II. 

JDEflKITE RELATIONS, COMPOSITION, AND M£LODT 

OF COLOURS* 

18. It appears from tbe foregmng tihftt the 

Primary Colours resulting from the analysis, or 
concurring in the synthesis, of their colourless 
elements united in light and shades are Hvree; 
the lowest numher capable of uniting in variety, 
harmonj, or system, and therefore their variety of 
union can be only three \ and they constitute, in 
pairs, colours of a second ordcTf thence called 
Secondary Colours, less positive than the former, 
or one degree nearer the achromatic or neutral state 
of their elements, in manner following : — 

19« First, from the mixture or mdon of the 
two primaries, Yellow and Red, proceeds the se- 
condary Orange, on the warm advancing white 
and light extreme of their elements, to which 
yellow is in nearest relatiou, in the tullowiiig 
order : — 

EXAMPKE III. 



Yellow. E«d. 



White. 
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and as in the neutrality of the elements of colours, 
Yellow holds the proportioa of three^ and Ked 
the pgrqportioD of fioe ; Orange, their compound* 
reckons in the scale of equivalents,* or neutralising 
proportionals, as eight ; the use of which will pre- 
sently appear, and it follows that Red is the ruling 
power of the compound. 

^0. Secondly, from a like mixture or union of 
Red and Blue proceeds the secondary Purple, on 
the cool retiring hlack and dark extreme, to which 
Blue is in nearest relation, according to the order 
foliowmg ; — 

r 



Red. l\lr.^' 




and as in the scale of equivalent proportions, Red 
reckons as Jtve and Blue as eighit it follows that 

Purple, tlu'ir compound, is represented in the scale 
of equivalents by the number thirteen, ^nd tj^at 
Blue is Ihe ruling colour in Purple* 

21. And, thirdly, from a similar union or com* 
position of Yellow and Blue, proceeds the medial 
secondary Green, in ^equal relation to the extremes 

• Plate II. 
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of warm and cool, advance and retirement, white 
and black, and light and shade, as follows : — 

Example V. 



Tellow. Blue. 



White. 




Gbxxm. 



of which, again, Yellow being as three^ and Blue as 
eight in the scale. Green, their compound, reckons 
thereon as eleven, and Blue is the ruling or pre- 
dominating power in Green. 

22. Here, then, it should be remarked that, as 
in the achromatic constitution of the neutral ele- 
ments of colours, Yellow is effective as three. Red 
as five, and Blue as eight, it follows that either 
of their above compounds or secondary colours, ac- 
cording to their proportional number, will neutralise, 
or render achromatic, the remaining primary colour 
alternately. Thus thirteen of Purple will neutralise, 
or extinguish, and will be neutralised, or extin- 
guished by, three of Yellow ; eleven of Green will 
neutralise, and be neutralised hy,fve of Red ; and 
eight of each, or equal quantities of Orange and 
Blue, will neutralise each other reciprocally ; the 
colours employed in every case being of equal 
intensities. ' * ' 

^8. It follows, of course, that the above pri- 
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mary and secondary colours ccmtrast or oppose each 
oUier moat effectively aooordiiig to the same law, 
and ihe proportiooals which goveni iheir neatrali- 

sation or mutual extinction ; and as the secondary 
colours are produced from the union of two pri- 
mary colourB alternately, in like manner from the 
concurrence of any two sounds of the primary 
musical triad, or common chord, there results a 
8eoondai7,.hannonic» or accordant sound* 

24. Again, it is apparent that the Secondary 
Colours are subject to the same regulation and 
variety of union as their primaries, with like rela- 
tions to their elements; aflbrding ealours of a 
third order, or TerTiart Colours. Accordingly, 
from the pairing and compounding of the secondary 
colours. Orange and Qreent proceeds the tertiary 
Citrine, on the warm advancing white and light 
extreme, in proximate relations to the colours 
Orange, YeUow, and White, aa follows : — 

' Example VI. 



Tellov. CrTRT?»E. 




25. Secondly, from the compounding of the 
secondary colours, Oreen and Purple, proceeds 
Ihe tertiary colour Olive, on the cold, retiring 
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black and dark extreme, in proximity to the 
colours Purple, Blue, and Black, in order fol- 
lowing : — 



Example VII. 

Olitb. Blue. 



A 

Green. 7/ ^^^^^ BUck. 

Purple. 



9^, And, finally, from the compounding of the 
secondaries, Orange and Purple^ proceeds the 
tertiary Russet, in equal and intermediate relation 
to the extremes of warmth and coldness, advance- 
ment and retirement. White and Black, and light 
and shade, in the following order : — 



Example VIII. 

Yellow. RrsszT. Blue. 



White. V W7 '^L^ ^^^^ BUek. 



Orange. PurpM. 



27. Thus, of the Tertiary Colours, Yellow 
predominates in, and gives its relations to, the 
Citrine, as Blue does to the Olive, and Red to 
the Russet ; whence it follows that the tertiaries 
have the same relations and proportions to the 
secondary colours, with reference to shade retiring, 
that the primaries have to the same secondary 
colours with respect to light advancing : that is, 
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that Citrine is to Dark-purple as Yellow is to 
bright or Light-purple; that Russet is to Dark- 
Green as Red is to Light-Green ; and that 
Olive is to Dark-Orange as Blue is to Bright- 
Orange. 

S8. As each of the secondary colours is com- 
posed of two primary colours, so ii^ each of the 
tertiaries the three primary colours are variously 
compounded ; it follows hence that no new generic 
distiacti<tf can proceed from the inter^faaaged com- 
Unatkiiis <^ the' terdary colours, and he&e^ iheir 
equal compounds all receive the indefinite term 
Brown^ though better denominated and distin^ 
gnished as Russet -Olive, Olive-Citrine^ 
[^Example XIV.] The Browns may, however, be 
compounded upon the same triple relation in 
infinite progress and approach to the neutral 
(7r^, the extremes of which are Black and 
White, from which we set out [7]. 

^9- There remain, nevertheless, the collateral 
or indirect relations of colours; as, first, of a 
primary with a secondary colour; secondly, of a 
primary colour with a tertiary ; and, finally, of a 
secondary with a tertiary colour ; but these may 
for the^presimt bc^ passed over, Binoe, although tbiay 
aflbrd Orders and vferiatidns of colours^ they do »ot 
afford distinctions of genera or species. To these 
may, however, be added an anomaloos ifystem of 
Semineuitral arisfaig from the oMaUna- 

tions of all colours with the neutral Black ^ the 
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whole of which, though of practical consider- 
ation,* is of little theoretical importance. 

30. We may now, therefore, terminate the 
series of colours thus deduced from their elementary 
principles, in one united definitive scale as they 
arise, in the natural order and relation in which 
the secondary colours spring from the primaries, 
and the tertiary colours follow from the secondaries 
in regular succession from Light to Shade. 

Example IX. 
Definitive Scale of Colours. 



Primaries. 



Tertitfies. 

A~ 



Yellow. 



~\ t 

Bhie. Citrine. Runet. 



OUre. 




Orange. 
V 



rurjjle. 

— Y 

Light. 
v_ 



Orccn. 
/ V_ 



( )i aiiis'o. 

\r- 

Darlc. 



l'iiri>k' 



Secondaries. 



31. Such are the distinctions, relations, and 
gradations of colours, as determined by the various 
predominance of their elements, through an or- 
derly and infinite procession to the neutral or 
achromatic state, the position at which all pre- 
dominance terminates ; and the equilibrium of 
their elementary principles is re-established in 



* See " Chromatography," Chap. XVIII. 
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unity, according to a naturally perfect and uni- 
ransal system. 

¥nm the rmcm mixtore of any colour 
with the inherent active element of all colour, 
White, an infinity of combinations may be pro- 
dinoed, technically called Tints ^ from the like 
oomhination of any tint or oolonr with any other 
colour may be produced an infinite variety of 
Hues ; and £rom the like combination of hues and 
tints of coloury with their inherent jpassi^e element 
Black, may be produced the whole infinite variety 
of Shades and Semineutrals. 

33, A correct system of the relations of colours 
to light and shade, is of such importance in paint- 
ing that, although by the force of natural colouring 
in objects, and a good eye, the artist may colour 
well, locally and individually, yet if there be a 
fundamental error in his theory, he cannot escape 
failure in the more essential accomplishments of 
general colouring, arrangement, and chiaroscnrot 

34b Such a fundamental error has been that 
of regarding Red as the prime power and next 
to light, which vitiated the colouring of the Roman 
school, as it cannot fidl to do that of every artist 
who shall follow it, and will in the end corrupt 
his eye, unless fortunately the perfection of his 
sense overcome his. theory; and these e£S9Cts of 
a false system are remarkable in the works of a 
master no less celebrated than Raphael, which 
have rebuffed the sensible eye of the most judicious 
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critics on a first inspection.* Eyea those works of 

Titian in which he deferred to the practice of the 
Roman school* evinoe these effects of false rela. 
tions. Such practice posites yelkw as a retiring 
power aUter orange, and throws Ibe entire scale 
into confusion. 

3^. Another fundamental error of the Italian 
schools has heen the regarding of Black €U ike 
instrument of power or depth in colour, instead 
of realising force by a combination of powers, ac^ 
cording to the true relations of composition and 
eontrast in colours; whence the smoky hues and 
murky colouring, often observable in the works 
of the f'lorentine and Roman masters, and all the 
vices that arise in practice from cov^mmdM^ shades 
with httes. Black, White, Red, and Green, of 
the particular powers of which we have spoken 
elsewhere, are, when improperly placed and em- 
ployed, the dasmons of colouring, against whose 
evil doings the orthodox colourist will take due 
precaution to exorcise himself. 

d6. We have thus particularised these systematic 
errors hecause they continue, through pictures, or 
other authorities, to influence the practice of many 
artiists, to the detriment of good colouring, and have 
been publicly taught by a late eminent historical 
painter and President of the Royal Academy, whose 
taste and practice had been corrupted in the Roman 

• Malooe'a « life of Reynolds." 
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md Florentine schools, whom we have heard con-» 
tend fitr^nuously for the abpve faJbe d^Qory* and 
who pursued it to the injury ]m nfniMkm iM w 
ardst* Tine aame failure bag conmKHilj attended 
the Roman students from this country, who hSiV^ 
with few exceptions, returned bad cokmriatB» to 
unleam the ^adse aoquirsments ef their Italian 

studies, and to retrieve, in their own pure sciiuui of 
colouring, those principles and that praeti^. which 
produced a Reynolds . and a Wikm, as tlwy bad 
in other natural sdiools a Rubeiis» a Rembrandt a 
Tintoretto, and a Paulo Veronese, &c. And some 
among us» who have evinced a good eye and 
reiined taste in their earUer works, haya imbibed 
and carried into practice those fallacious principles, 
wherein prejudice has prevailed over the authority 
of nature^ and as their learning iooreasa^ and 
their sense declines, will endapger their final. v^Ur 

tation as eolourists. 

37* Upon a right understanding and 8tri(^ CQQir 
parison of the order and relations o{ the preceding 
DefiniiiDe Scale of Colours wilih the Fundament^ 

Scale or Qarmd ojtlw Mmiciai^ it 1^ impos&ijotle 

* In sji(%king thus of the amiable West, we would, by no 
means, detract from his just reputation in other departments of 
painting, to whom the English historic school owes a Hilton 
and other eminent disciples ; we object only against his au- 
thority in colouiiiig; in which, nevertheless, borne by the 
current of tiie English school, and his own natural feeling, he 
has left tiome pieaaiDg examples, in spite of a fabe theory. 
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not to be struck with the entire resemblance and 
complete analogy of the two scales; nor will the 
^i^knopbio sHiMi of ih» lyrtist find it diffionk to 
earrj tk«io feUtioiis- into inures and the fems 
of science universally. And as the acuteness, tone, 
luad gravity of OMisical notes, blend or run into each 
other Ihroi^h aa ioinite aenes m the mnneal 
seated itt^tinf mehdt^ lo BHteicftl eompositiQn^ 
86 do the like infinite sequences oi the tints, hues^ 
and shade» ef cokmrs^ itafMurl ikiellowliess, tut 
meledy* to ^hHur» and ooiloiirifig* Upon these 
gradations and successions depend the sweetest 
effects of colours in nature aad painting, so ana- 
logous to the melody of musical sounds^ that we 
have not hesitated to call them the mdody of 
colours. 

** MethinkBi e'en now, I view some free dengn 
Wheie breathing nature lives in every line : 
CkatU and wbdutd ike modest ikUa decays 
Sued into Aades, and mUdfy meft away." 

38. In like manner the anomalous compounds 
of broken colours which belong to 

no regular scale, but are expressive, in a high 
degree, in the representations of natural objects, 
are strictly analogous to sounds irregular in concord 
and interval, and thence less- individually pleasing 
and harmonic, yet affording vocal tones which, al- 
though not strictly musical, are infinitely expressive 
as broken or compound, and capable of musical 
relations in the manner of broken, irregular, and 
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semincntral colours, and tlieir achromatic shades in 
picturesque effects and representations. 

89- The Tarious simple aooardances of two 
colours in the foregoing examples, by wbicli third 
colours are produced, coincide with those con- 
sonances of two sounds which coalesce in third 
sounds, and are termed eaneordtt as tihe contrary,* 
in each case, are discords ; and these may be either 
successive or simultaneous ; but harmony, properly 
distinguishedy both with the musician and colouiist» 
signifies the complex accordances of three or more 
sounds or colours in consonance, opposition, or con- 
trast : to the consideration of which we proceed. 
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CHAPTER III. 

EQUIVALENT RELATIONS, CONTRASTS, AND CON- 
SONANCES OF COLOURS. 

40. Having deduced the definitive or funda- 
mental scale of colours from their elements, and 
shewn their successive relations, in which they re- 
ciprocally hlend, tone, mellow, and melodise each 
oliher, in the preceding chapters, we proceed, in the 
next place, to denote their, equivalent relations, 
contrasts, and consonances, according to the same 
elementary relations. 

41. Those colours are properly condnous or 
cmsonant, which when compounded or placed to- 
gether, produce a third pleasing tone of colour or 
agreeable effect on the eye; just as from the co- 
alescence of concordant sounds a third consonant 
sound is produced to the musical ear: thus Blue 
and Yellow produce in mixture the beautiful tones 
of Grreen, or give brilliancy and value to each other 
when in juxta-position. On the contrary. Blue and 
Green similarly posited, produce no pleasing tone 
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or tint but a disagreeable effect to the eye, and are 
accordingly dissonant or discordant And this 
principle runs variously throngh all the relations of 
the preceding definitive scale according to their pri- 
mitive powers in the neutral or achromatic com- 
pound, and will be readily detected in every case by 
the intelligent and practised artist, without the 
needless prolixity of individual detail. 

But there is another highly . important 
species of consonance dependent upon the same 
extreme principle, and to which contrast belongs, 
of which the concordant colours have been variously 
denonunated reciprocally complementary, compensa- 
tory, &c., but of which the resulting third is achro- 
matic, when the colours are compounded, or their 
utmost brilliancy is effected when the colours aire 
opposed, the entire efi^cts of which depend never- 
theless, upon the equivalent powers or quantities of 
each colour to neutralise or extinguish its an- 
tagonist 

4S. The neufralisaiian or negation of colours, 
or their reduction to the achromatic state, depends 
upon tiie reunion of the three primaries^ as de» 
monstrated in the preceding chapter [1^, &c.^, 

whence it becomes evident that each of the primary 
COLOURS is neutralisable by that secondaiy which is 
composed of the two other primaries alternately; 
thus Blue becomes neutralised or extinguished by 
Orange, Red by Greeny and Yellow by Purple; 
accordingly they are so opposed to each other* 
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laid light to dark in each, throughout the following 
figure. 

EXAMFLB X. 



Res. 




44. But although the colours reci];rocally op- 
posed in this figure are mutual contrasts which give 
to each other the utmost distinct and idyid appear- 
ance when in apposition, and extinguish, neutral- 
ise, or negate each other, as already remarked, 
with modi power when mixed or in composition ; 
their powers or actiyities, in these respects, are hj 
no means equal or uniform ; t hose of Red and 
Green being reciprocally as 5 to 11, those of Yel- 
low and Purple* as 3 to 13^ and those of Blue and 
Orange being alone redproeaHy equal, as will he 
satisfactorily demonstrated hereafter in our third 
part. * 

45. It follows upon the same principle^ and in 
the same relation, that each of the Secondary 
COLOURS is subneutralised by that tertiary in 
which the remaining primal^ predominates alter- 
nately ; tiMs, Ptfftpie is ftnlffientlPalised and con- 
trasted ty Citrine, Green by RusseU and Orange 



24 EQUIVALENT RELATIONS, CONTRASTS^ 



by Olive ; as opposed to each other in light and 
shade in the next example. 

Example XI. 



Okakob. 




OUve. 



46. The same regulation extends to the Ter- 
tiary COLOURS and their compounds alternately; 
for, since Red predominates in Russet, Yellow in 
Citrine, and Blue in Olive, it is evident, the simple 
compounds or pairs of these tertiaries take the re- 
lations of secondaries in a subdued degree, and 
that they concur altogether, in due proportions, in 
a neutral or achromatic state, and contrast and 
harmonise each other as opposed and connected in 
the following figure. 



Example XII. 

Rcmr. 



Citrlnfl-nuMt. 



CmiNB. 




EuMet-oUve, 



Olits. 



Olive-citrine. 



47. This latter scheme of colours, comprehend- 
ing in each division various compounds of the three 
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primaries, declines chromatically toward the neu- 
tral state of their elements. The perfectly neutral 
or acbromatic state, and perfect contrast, depend 
however upon a due snbordination of the primaries^ 
in which Blue predominates in depth or breadth* 
and Yellow is subordinate to Red; or of the #e- 
eandaries in which Purple predominates, and 
Orange is subordinate to Green, or, finally, of the 
. terHarieSf in which Olive predominates in like 
maimer, and Citrine is subordinate to Russet. 

48. These three scales of contrasting colours, 
according to their positions and succession in the 
definitiTe scale preceding, are strictly analogous 
with the diyisions of the principal scale of the 
musician, in which, by clefs or keys, he denotes, 
in like manner, the positions of sounds, as Treble^ 
mean or Tenors and Bass ; and it will further ap- 
pear, according to the same analogy, that the 
various keys and scales of colouring are coincident 
with the general relations of harmonic science. 

49* It has already appeared that there are two 
kinds of consonance dependent on the same recipro- 
cal principle or power of colours to neutralise each 
other by uniting in mixture, or to excite or animate 
each other in apposition, to one of which belongs 
the harmony of the simple series, and to the other 
belongs the like harmony of two or more series op> 
posed ; the first of which is in music called meloefyt 
the other, by way of eminence, harmony, or com- 
pound melody, or music in parts; accordingly*. 
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also, conirtfst in cxdouiing and coufUerpoirU in 
music are ooioeidenU 

" Whence light atul shade alterna U, warm and eoldi 
And all the fair variety of thingp.'* — ^Akbnudb. 

50. We collect from tbe preceding^ doctrine ! — 

Firstly, that single colours are pleasing, or the 
contrary, either according to hue, shade, or tint, or 
to taste or mental association. Secondly, that no 
two colours in successioHy or opposition, will accord 
agreeably or harmonise, whose compounds will not 
constitute a pleasing tint Thirdly, that no three or 
more colours co^arranged will please or harmonise, 
whose mixture, altogether, would not constitute, 
according to chromatic laws, a neutral tint, or ac^ 
cord in producing a tone or ruling colour expressive 
of the archseus or key of the composition ; and, 
Fourthly, that therefore an attention to these rules 
is no less essential to skill of composition in colour^ 
ingthan are a fine natural perception and cultivated 
taste, not only in painting, hut coincideutly so in 
music. 

51. To fiaunlitate a right apprehension of the 
relations upon which these rules are established, 
recourse may be had to the diagram or universal 
scale, Plate II., wherein all the denominations of 
the three orders of colours and their compounds 
are laid down in circular succession, and ever)- 
colour opposed to its contrast reciprocally, with the 
Humhers denoting the equivalmt powers of each 
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speeific contrast, from which may be estimated the 
powers of those that are intermediate and compound, 

as a key to the whole theory and practice of har- 
mony in colouring. 

5S. This scale of Chromatie EqmTaknta is 
constituted of six coloured circles, comprehending 
the three primary colours, Blue, Red, and Yellow, * 
epposed alternately to the three secondary colomrs, 
Orange, Green, and Purple, on radii within a cir« 
cular graduated scale. These six coloured circles 
intersect each other, forming one small star at the 
centre, of secondary and tertiary compounds alteiii- 
nately opposed, by the crossings of three circles i 
and another larger intermediate star of opposed 
secondary compounds, fcnrmed by the alternate 
crossings of two of ihe circles. The double gra^ 
dilated scale, by which the whole is circumscribed, . 
is divided round the inward border by numbers 
diametrically opposed, denoting the proportional 
powers with which colours lying on any radius of 
the circle neutralise and contrast any colour, simple 
or compound, on the opposite radius ; while the 
mediating colousrs, which subdue each other without 
neutralising or perfectly oontrasting, lie successitely 
side by side round the whole, in the order of the 
DefinittTO Scale of Colouring [Example IX* suh- 
dting and melodisittg each other, according to Ifedr 
various numerical powers. 

33. These numerical proportions of the powm 
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with which colours neutralise, contrast, and har- 
num\9etf and sobdufiy softeii* soothe, or melodise 
eadi other* have been demonstrated by the Metro^ 
chrmne, defcribed hereafter [Chap. XIV.3» wfaerebj 
it is ascertained that certain proportions of the 
primary oolonrs, which, reduced to their simplest 
termt, are as 5 Yellow, 5 Red, and 8 Blue, of eqnal 
intensities, neutralise each other, integrally as 16 ; 
consequently, Red as 5 is equivalent to 11 Green, 
Yellow as 9, to 13 Purple, and Blue as 8, to 8 
Orange, the latter being equal powers. The pro- 
portional powers of any intermediate compound 
colour all round the scale, may be ascertained 
by averaging the numbers of its components. 

54. Some <^ these may be reduced to simpler 
terms ; thus the equal numbers 8, denoting the 
reciprocal powers of Orange and Bltte, to which 
the ends of the needle point on the -scale, are as 
unity 1 = 1 (the simplest of all ratios), that of 
equality ; and its colours are perfect contrasts, 
literally the points of extreme hot and coH which 
are, so' to call them, the chemical poles of light and 
shade, and the poles of Jiarmonif in colouring. 
This result is accidental, but it is a coincidence 
which evinces the truth of these relations, and 
singularly comports with the rule of harmony in 
painting, which has been founded on sense or 
feeling, and requires that equality or balance of 
warm and cool cdouring in a pctuie upon which 
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tone or consonance so essentially depends.* These 
are the only coutrastiDg colours which» like black 
and white» are equal powers; all other cootraste 
are perfect only whep one of the antagonist colours 
predominates according to the proportions marked 
upon the inner scale. 

55. Fmrther» by a Ime diagonally across the 
needle or index, is denoted the positions at which 
colours must oppose each other as advancing and 
retiring ; and a like line perpendicularly across ihe 
scale pomts oat the middle coUmrs. These three 
lines divide the entire scale into equal portions. 

^6. Again» by this scale may be detemuned the 
proportions in which any Ihree oolouis neutraliset 
contrast, and harmonise each other. First, as 3, 
5, and 8, are such proportions of the primaries, 
Yellow» Red, and Blue, so 8» 11, and 13, their 
pairs, are those of the secondaries. Orange, Green, 
and Purple. 

57* Every three alternate colours of each of the 
stars or roses of the scale are complementary, and 

therefore are reciprocally contrasts, and harmonic, 
and these are pointed out hy the same figures on 
the outward scale; thus, the three numbers 
occur at the three primaries^ Blue, Red, and 

Yellow, and those of 16, at the three secondaries; 
and so on of other numbers at other compounds. 

♦ This consonance or union of hues and shades in painting, 
and of tones in music, the Greeks, according to Pliny (L xuv. 
c. b*), denominated by the same tenn, tonos. 
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5S, This scheme is also a key to the whole 
scwnce of nature in die paintani^ of floirars, and it 
comcides lierewidi that the afdietype of all floreai 

forms are triadic, consisting of the involution and 
evcdution of triangles variously irradiated, the num* 
bers of their leaves being inTariaUiy 3^ 4» d» or ml* 
tiples tbereoC The Scale of Equivaleiita aW iUns- 
trates the circular diagram of Newton, and adapts 
the scale of nature to the general purposes of art 

59* The eye is quiet» and the aensorkun aooiihed 
and complacent, when colours are opposed to each 
other in equivalent proportions chromatically ; that 
is, in such proportians as in mixture neutralise their 
individual polar activities. This is the perfect Imu^ 
mony or union of colours. But the organ and the 
mind are also agreeably afibcted, when the mathe^ 
matical proportions of opposed or eonjomed colom 
are such as to produce other pleasing comlMoatioas 
to sense ^ and in this way the variety of harmonyi 
and the powem of composition in colours» are pro- 
duced $ it is thus^ tones in colouring are governed, 
and the use of tone is to give repose to the eye. 
Thus colours in the abstract are mere variations of 
relation of the same elements.* Bhck and whiM 
are the same colour ; and, since colounr are* merely 
relations, if there were only one colour in the world, 
there would be no sense of colom at all»- but only 
light and dark» however strange, offensive, or para- 
doxical, such assertion may appear. 
. 60. The neutralising powers of coloun^ called 
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complementary or compensating^ have been impro- 
perly denominated their aiUipaihiei^ since they 
we the foundatioa of all bannoiij and acoudaiioa 
among coloars ; too much of any coloor in a 
painting being invariably reconciled to the eye by 
the proper introdttctioa of its opposite or eqnivalenti 
either in the way of compounding; hy glazings or 
mingling, or by contrast ; in the first maimers with 
neutralising and subduing effect, sad in the other 
with OKahing effect and hrilliaacy ; in the firal o«e 
by overpowering the colour, in the latter by over- 
powering the organ of vision, while in each the 
equiUbriuni^ or due .subordination of the colours, is 
restored. 

61. It u not sufficient, howeyer, that the artist 

should be informed what colours neutralise and 
eoniarast each other« if he: remain unaoiiaainted 
with their various, poirors in these respects ; if he 
imagine them of equal force, he will be led into 
errcirs in practice from which nothing but a fine 
eye and repeated efforts can release him but if h^ 
leasQ. beforehand the powers with which cobu» 
act on and harmonise each other, the eye and the 
mind will move in concert with the hand, and save 
him much disappointment and losa of time, to say 
nothing of the advantage and gratification of sudi 
foreknowledge in realising their beauties with in- 
tention^ 

6$, Henoe the propoirtional powers of contrast- 
ing colours i^^of great importance to the artist who 
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employs them ; for, if even he choose his contrasts 
aright, without such knowledge of their powers, he 
may fail to raider them hannoniousy as many of 
the Italian masters and their followers have done 
in the same case. There must he gradation and 
sabordination throughout a picture ; equal con^ 
trasts and masses, like equal lights, produce harsh-^ 
ness, distract the attention of the spectator, and 
destroy the repose of the eye, and the gratification 
which springs from harmony through subordinatum 
and unity, the term repose implying harmony in 
every case throughout art. 

63. A . worse consequence- than this of equal 
contrasts, even of rightly chosen colours, arises 
when the proportions of contrasted colours are in- 
verted, and that which ought to he subordinate 
predominates i thus Green and Red, which afford 
one of the most pleasing and powerful of contrasts 
when the Red is subordinate, contrasts less agree- 
ably when the colours are equal in mass and in- 
tensity, and even o£fensiTely in proportion as the 
Red may superabound ; and the same law governs 
the contrasts of other colours according to their 
specific powers. 

64. Not only does ihe scale of equivalents de- 
note the powers and effects of colours reciprocally 
in mixture, but if the artist imagine the six circles 
of which it is constituted to he bright-coloured 
glasses of light hues, liud over each other alter- 
nately, as represented therein^ he will readily con- 
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ceive and perceive the reciprocal powers of these 
colours to yaiy each other in glazing ; while their 
oppositions denote also the powers of colours to 
neutralise or reduce each other without change of 
hue, hy the same operation of glazing. 

65. By attention to the numerical proportions 
and relations of colours, the student may approxi- 
mate to a thorough comprehension of all their 
powers ; and, assisted hy a good eye and knowledge 
of his materials, may attain to perfect colouring. 
By a like attention to these powers of colours, the 
engraver, too, will he enahled to estimate those 
due allowances of light and shade which may he 
necessary to compensate for the ahsence of colours 
in his performance ; or, in other words, to repre- 
sent colours hy their exact equivalents of light and 
shade. 

66. The numerical difference of the three 
colours which constitute the neutral^ affords the 

. reason why heauty and variety of hue arise from 
the merely hlending of shades, or varying of the 
lightness or darkness of a colour, even in the mix- 
ture of Black and White ; because the greater 
power of Blue, or the cool element of neutral 
colour, becomes more apparent on lightening it, 
and varies the warmth and coolness of its hue^ 
and this effect in forming tints, and in glazing, 
holds consistently throughout the whole scale of 
colours, so that, to preserve an equality of hue in 
any gradation from light to dark, it is necessary to 
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add wariD colour in proportion as it descends into 
depth, ^d vice tdlrsd lo cool the colour a» it 
asoends to light, iw every good eye oheerrait ai 
Miture is sensible. 

67. The most powerful chromatic contrast is 
AlRMded by the Middle colours Red land Gnsen, 
distingfuished Wk lihe scale as high ^md hw in 
colour J for they are the colours farthest removed 
fMH the adhromtOie or neutral state* and its most 
powerful untagm^ts. Next lo thes^ in chronmtlc 
effect, as opposed to the neutral contrast of light 
and shade, is that of Orange and Blue, distin* 
gilished on die scale as Hat ^nd CM) ^d in 
a third d^ree of chiomatic contrast, less removed 
from that of light and shade, is the contrast of 
YeUow and Purple* marked on the scale as ad* 
vandng and retiring colours. There are llius 
three species of contrast which divide the scale 
equally, and coalesce in the various powers of the 
whole dreular series roeiprocally. 

68. We have spoken of these and oiher modes 
of contrast in painting, practically in our "Chro- 
matography 'f " our present concern is principally 
that of a correct tlieory> whidi demands the utten* 
tion of the colourist to the above specific powers, 
upon the right understanding and observance of 
which expression as well as harmony depends $ 
upon the right management of these preporlioiial 
powers depend, also, what may be called the rhythm 
and repetition of colouring. 
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69* Upon the same, and a like knowledge and 
applicBtioQ of the other rolatioiw of colotar^ depend 
even their judidous muitiue and material employ* 
taent ; but in a more peculiar and eminent respect, 
all the sensible effects, and also the consonances 
and dissonanees, or discords of colo«ri» def^eni 
thereon. 

70. During the act of viewing any colour, the 
power of the eye is diminished with regard to such 
colour, at the same time that its activity becomes 
augmented with respect to the contrast ; and the 
phenomenon of an ocular spectrum of the colour 
of such contrast is produced according to a law by 
which every colour affects the eye tifith its opposite 
or harmonic colour, in coincidence with the re- 
ciprocal relations whereby colours affect and neu- 
tralise each other ; whence the sense of consonance 
and dissonance arises. 

71k Thus by intently viewing a small orange 
cohured oljed^ its ispectrum, of a btue coiovr, m 
induced In the visual organ, which^ upon removing 
the eye to 2l pale blue sutface, will be seen of an 
intensely blue colour, but upon a pale orcmge sur- 
ftoe will appear eolowless; and if the oljeot 
viewed occupy the whole field of vision, the entire 
pale blue surface will become deeply coloured^ or 
the whole paie orange surface heoome cdlowriess ; 
while other ooloars, viewed under the eame ^con- 
ditions, will be variously affected according to their 
reciprocal relationsy by which they imite conso- 
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nantly in third colours, or in neutralising each 
other, or dissonantly in breaking each' other dis- 
cordantly ; whence arise the concords, discords, and 

expression of colours in the harmonic relations of 
musical sounds, the principal of which are exhibited 
in the follovnng table* 



Table of Cubomatic Consonancbs and Dissonances. 



Colours. 
». White, 



. 2. TtUov, bgr PnrpUng, .. 



' 4. Bine, hj Onmgfng, 




^ I 5. Orange, bjr Blueing. 
' — c i 6. OtMB Iqr Bedbn; 



BuseeU Orange:..... Blue. 

(HlVM Qfaen: Mt 

Cttrinw Onage BlM. 

OHrea Pttrpfe; ...*..• TeHoir. 

(Mtrinps (In-cn: ..«•»■«■■... Ri'il. 
HuMOU Turple: Yellow. 

(ireeiw TeHoir;....* K«d. 

Punilca Red : Yellow. 

Oranges Yellow : Blue. 

PntidM Blue T«llo«. 

Oranges Red: Blue. 

Greens Blue : Red. 



72. Not only are colours thus affected hy the 
state of the visual organ, but they are also simi- 
larly affected, precisely according to the same re- 
gulations, by the colours of the light in which they 
are viewed; whence, if a picture be painted or 
inspected in a cool lights all its cool colours will 
have acquired intensity, while all its warm colours 
will be depressed or neutralised, and the whole 
colouring deranged and degraded. 

7^- A like law operates, according to the aboye 
table, and the scale of equivalents, whatever he the 
colour of the light, subjecting the work of the 
artist while operating to corresponding defects. 
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Hence it is necessary, for correct effect, that he 
should paint in a neutral light ; and equally so^ for 
correct judgment, that the critic should view his 
work, uninfluenced, in a light equally purej or, 
since it is hardly possible for a nice eye to escape 
these influences, they should be rendered as &vour« 
able to the work as circumstances may admit. 

74. Every hue is subject to the regulation 
which governs the above table, and of these the 
dissonances or discords are boundlessly expressive 
of melancholy pathos through deficiency, as the con- 
sonances are of cheerfulness and harmony through 
completeness ; it is hence allowable, nay, essential 
to the propriety of design, that the artist should 
employ occasional discordances, but in no case 
should he leave them totally unresolved by their 
complementaries, or so that they render the work 
repulsive as a whole, as Nicolo Poussin has done, 
knowingly and with design, in his picture of Per- 
seus petrifying the Phineasians, No. 83 in the 
National Gallery, and as many others do uncon- 
sciously ; a fault very properly censured by Sir 
J. Reynolds, who remarks that a picture should in 
genera] invite the spectator's attention by pleasing 
at first sight. — Discourse VII. 

75. EiK li pair of contrasting colours in the 
Scak qf MquivakrUs has the musical rektions of 
i^ie fourth, as is apparent througb the Analogical 
Table of Sounds and Colours [Chap. IX] ; which 
interval in the music of the ancient Greeks was 
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called Diafessarorij and was regarded by them aa 
the only, perfect concord, and that upon which sdl 
other oonooids depend ; and il c^rtanly ooiiioklea 
therewith, that each of these contrasts contains 
yariottsly th^ primary triad of colours, the union» 
or yarions ooafeacenoe ol which conatUttioi aU ham 
mony or aoeordance among ooIohtb ; and any at* 
semblage of colours which, like the primary triad, 
being mixed would produoe neutrality, woulds under 
a proper anraiigemeat or eomhuiatioi], become hai^ 

HMMlioilS. 

76. For this reason, the most powerful achro- 
matic contrast and perfect equivalents are those of 
the extremes of neutrality itself viz. Black and 
White, which coalesce equally in innumerable de- 
grees, and accompany all colours in their hghtness 
or hrillianej* and darkness or depth» and give to 
every colour, in this respect, the power of oonr 
trasting itself ; and every hue opposed to the same 
hue of deeper shade^ appears lighter or disappears 
altogether, and, opposed to the same hue of less 
depth, appears darker^ or deeper ; the same effect 
occurs, also variously, when the opposed flours 
diffiur» as may be easily inferred- 

77* As the expression and okaracter of mnsioal 
melodies and compositions depend upon their pro- 
portional quantities in time, and have Uttle relation 
to apaoe^ so the like character and exprasipn in 
the sequences and compositions of ooburs ai« go* 
vemed by their proportional quantities and positions 
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The first beiog m order of successioQj th^ Utter 
is an order of cQii^xpansiQi^^ 

78, With mgwd to thos^ indefinable mii^tiireti 
and QombiiiatkvEMi of colour^ which present no re- 
gular hue or shade, either of colour or neutrality, 
being of too broken a character to admit of distu;io- 
tim, or rQlati<m» they are tb^ outmW of CQlqiir» and 
therefore called dirt^ but are perfectly analogous 
with what in like reference to musical suunds is 
c^ed UQis^ that is sound that annoys, and. yery 
prop^Iy regarded by Rousseau lis the jarring mul- 
titude of diflPerent tones combined ; nevertheless, 
there is no noise that ift not o{ soine ton^ nor s^y 

diri that is not of efxm hue ok colour, nor eithfi^ of 
these thati may not be picturesque, or that mi^ht 

not, under higher perceptive powers, be harmonised 
like the less broken colours, or greater int^rval^ of 
sound ; it is needless, however, nay, inexpedient and 
nugatory, to refine beyond general comprehension, 
feeling, and practice, and we have been content to 
class these colours in our Chromatography" under 
the general denomination of semineutraJL 

79. By the present doctrine of chromatic equi- 
valence, we are enabled, to estimate with accuracy 
the individual relations and specific powers of 
colours, a subject which we have treated prac- 
tically under each distinction in the above-men- 
tioned work ; we shaU, therefore, not enlarge 
thereon in this place, but proceed to treat of the 



Digitized by Google 



40 EQUIVALENT KELATIONSy CONTRASTS* &C 

« 

general reUtions and hanmnny of ooloun deducible 

from the same source, remarking only, in con- 
clusion, that this harmonic principle of equivalence 
is OQDstaot in the sky, and familiar throughout 
nature, as instanced in the purple heath compen- 
sated with the yellow furze and brooms on a large 
scale, — and the same regulation is carried out in 
the minutest objects, being often most exquisitely 
employed in the simplest flowers, and the smallest 
insects, — and even in those cases in which we find 
in nature large offensiTe m as s e s of a single colour, 
we may, both by closer inspection, and by ex- 
tending our view above, below, or around, discover 
its harmonic equivalence and compensation ; and 
as the same natural regulation prevails in forms, 
&c. we may regard the whole of pictorial art as 
comprised in representing the unity in infinity of 
visible nature. 
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CHAPTER IV. 



GENERAL RELATIONS AND HARMONY OF COLOURS. 

80. Having discussed tbe particular and suc- 

oessiye relations of colours upon which their melody 
and consonances depend, those general and ex- 
pansiye relations follow next in order to which 
hariaony of colouring more especially belongs ; 
which terms, harmony and melody, appropriate in 
general to the accordances of musical sounds, are 
by a strict analogy significant of the like successive 
and simultaneous eiFects of colours. 

81. As the relations of two or more individual 
sounds or colours, succeeding each other by re- 
gulated tramntion, constitute what is properly called 
melody i by both the musician and colourist, so the 
like relation of harmony is constituted by at least 
three or more simultaneous ooextended sounds or 
colours in consonance or opposition, and as the 
relation of harmony in colours is coexpansive, and 
an evident triunity governs the chromatic* system, 
we have adopted the equilateral triangle, the or^ 
derly combinations of which are infinite, as the 

♦ The term chromatic throughout this essay refers to colours 
only when not otherwise denoted. 
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simplest and most proper figure for illustrating the 
infinite correlations of colours. 

82. Of these general relations of colours the 
most simple is that of the primaries reciprocally 
with their principles, as exemplified in the accom- 
panying diagram [Example XIII.], between the 
extremes of black or shade at the centre, and white 
or light at the circumference. Accordingly, the 
central black therein is an actual compound of the 
primary colours whicli surround it, in which bhte 
is the predominant colour, tonic, or principal, red 
the dominauty and yellow is subordinate, or the 
suhdominant, according to the proportional neutral- 
ising powers of these colours, as numbered in the 
scale of chromatic equivalents, and the similar sub- 
ordination of musical sounds ; and as there is an 
order converse to the above^ namely, from white at 
the centre, to black at the perimeter, — we haye 
denoted it by the inverted triangle behind, coloured 
of their binaiy compounds or secondary contrasts^ 
circumscribed them by the primary iris, as eHcited 
from Black at the centre,* and harmonised the 
ground with the grey tints of a morning sky ; the 
whole of which is conformable to natural theoiy 
and consonant to Tisua! sorae. 

83. This diagram illustrates, upon the simplest 
plan, the principle and roMonale of the composition 
OP arrangement of colours in a picture^— each prhi- 
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cipal mass of colour therein appears, first in rela- 
tion to light and shade, and requires to be repeated 
Bubordinatelyy or compounded as in the inverted 
triangle, — and, again, subdominantly, as in the iris 
and ground, but always in subordination to their 
principles as foci, and every colour balanced and 
invigorated by the opposition of its respectiTe con- 
trast* 

84. Accordingly, the three principals of the 
primary triangle are so opposed to their three 
binary or secondary contrasts in the inverted tri- 
angle. Bine to Orange, Red to Green, Yellow to 
Purple i and the whole harmonic arrangement of 
the diagram refers to the prindples and elemeptary 
i«latioD8 of colours, deUvered in our first chaptert 
upon which the melody and consonance of colours 
are founded wd follow, And these relations coin- 
^de. vx the two foales of the masidan and colouriatk 
which mutually iUustrate each other, as appears in 
the musical scheme, Example XIV., wherein the 
prima)^ triad of colours are apposited with the 
common chord or notes, C, £, G, which coBstitute 
the primary triad of musical sounds, and the inter- 
mediate tones of bath, also in the i^ame apposition, 
in pierfeet. agr^ment with their respective scales^ 
^he acute and grave of the one^ coinciding with the 
light and dark of the other, represented by white 

«nd hU^» ia uniform throughout, 



CHAPTER VI. 

PRIMARY HARMONIES j OR, KEYS OF COLOURING. 

85. The second general relation or barmony of 
colours^ is that of the primaries with their second- 
aries and elementary principles^ as exhibited in the 
present diag i am [Example XV.], upon the same ar- 
chetype or plan as the preceding [Example XIII.], 
which illustrates the harmonic relations of the 
primary triad of colours as the principle and found- 
ation of all other mgdes of chromatic harmony. We 
proceed, therefore, in the present and following 
schemes, to exhibit the more extended general re- 
lations upon which the many modes of harmony in 
painting, and the diversity of their regulations, 
depend. 

86. It has before appeared in what manner the 
secondary colours proceed from their primaries in 

succession. In the present diagram this again ap- 
pears simultaneously and in correlation, together 
also with their subordinate and interchangeable re- 
lations ; for the particular is comprehended in the 
general. 

87* Accordingly, the first general reUttion of 
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Example XIII. is, in the present diagnuOy extended 
to three more general and suhordinale harmoniea* 

by which it is bounded under a similar regulation, 
wherein one of each of the three primary colours 
becomes the centre and mling principle. 

88. These three more general harmonies oc- 
cupy the three bounding triangles of the four into 
which the principal triangle of this diagram is 
divided; and of these, the upper one» similarly 
divided, has Red at the centre as its archeus, or 
predominating colour of the Z/ight-Redy or pink. 
Orange and Pturple which sarroond it, and rules the 
whole, which may, therefore, be called the harmony 
or key of Red; as the similar compound triangle on 
the right or dexter side, consisting of the Yellow as 
a ruling colour, surrounded by Qreent Orange^ and 
Primrose, or Light Yellow^ maybe termed the har- 
mony or key of Yellow ; and that on the sinister side, 
of Blue as the archeus, surrounded by Purple^ 
Oreen^ and Light Bluet or watcbet, may be de- 
nominated the harmony or key of Blue, How 
this regulation belongs to nature we have demon- 
strated and exemplified. Chap. XIIL Example IIL 

89* Thus, in every harmonious composition of 
colours, there is a principal tone, archeus, or pre- 
dominant colaur^ to which its other hues refer sub- 
ordinately ; as, in like manner, every musical oonu 
position has a principal or predominant sound, 
note, or key, to which all its other sounds refer in 
subordination. And as in every musical composi* 
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tion there are three various ruling powers, the 
iomCf dominant^ and medidrU, or the jwndamental^ 
fiph^ and thiM^ bo in the haraMNiious oMporitioil 
of colours there are three ^principal cokmrs wbibh 
are, as we have seen, of powers similarly related. 

90. Not only are the above four diyisiens of the 
principal triangle of the djagram distiiiot hannoniea 
of the primarj^ colours, but they also constitHte to^ 
gether one more general harmony in trianity> in 
which, as in mtiaical oompo6ition« there is aho « 
natural subordinatkin of the arclMii or a re- 
petition and breaking of the prime colours, an 
equal balance of warmth and coolness, and a united 
f^egwmen of lighd, tkadCf and o&iaurs^ thronghoat^ 
by which brilliancy with harmony are isecnred as in 
a picture. 

91. Titian availed himself of the natural prin- 
ciple and regulation of hanmmy in the colouring <of 
the admirable '^Baochns and Ariadne** of our 
National Gallery, the art of which was apparent to 
Sir Joshua Reynolds, who thus comments upon 
it i^** The figure of Ariadne is separated from lihte 
great group, and is dressed in hlue, which, add^ to 
the colour of the sea, makes that quantity of cold 
tx)lour which Titian thought necessary for the eup* 
port and brillian<rf of the great group, which group 
is composed, with very little exception, entirely of 
mellow [warm] colours. But as the picture would^ 
in tills case, be divided into two distinct parts, one 
half «old, and thi^ other wanft, it was nacessary to 
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carry srorae of the mellow colours of the great group 
into the cokl jpart of the picture* and a part of the 
odd into ihe great gtoup; ttoodrdiigly* Titnol 
gave Ariadne a red scarfs and to one of the Bao 
chantes a little hlue drapery/' 

9^ This prindpltt is evidently, however, not 
confined to warm and cold coloaM lonly, but balonga 
to every order of colours, contrast, and composition^ 
in forming a harmonious totality-— a wholes It is 
this repetition in eiibordination which wpedall^ 
rendera ^ refieetUnt of xsolottn aitad ohjecta in 
water, &c. so pleasing and effective in pictures ^ind 
landscapes, &c. In fine* it is idso the principle 
upon which the UghU are repeated and 8abor» 
dinated in the compoaition of a picture, and the 

entire regimen of the chiaroscuro is conducted. 

93* Sir Joshua has given it as a rule» that the 
tiropMion of wmin Ho tM colour in a pietnM 
should be as tm to mCf although be has frequently 
deviated therefrom ; and Smith, in his " Remarks 
on Ritfal Scenery," would extend a like rule to all 
Ihe pR)pcirtionB of piiinting> begging fiir it the tsm 
of the **fuiiB thirds,'' according to whicb^ a lando 
scape, having one third of land, should have two^ 
thirds of water, and these together, forming about 
one-thkd of the pteture^ ^e remaining two-thurds 
to be Ibriur and ikj ; and he applies the same itde 
to the crossing and breaking of lines and oh* 
jeotSy &c. 

94k This ruk^ liowefer» does not supply a ge* 
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neral law, but universalises a particulary the in* 
Yariable obsenranoe of which would produce a uni- 
form and monotuiiuus practice. But, however oc- 
casionally useful* it is neither accurate nor univer- 
sal, the true mean of nature requiring compensation, 
which, in the case of warmth and coolness, is in 
about equal proportions, while, in regard to ad- 
vancing and retiring colours, the true balance of 
effect is, approzimatelj, three of the latter to one of 
the former; nevertheless, the proportions in both 
cases are to be governed by the predominance of 
light or shade, and the required effect of a picture, 
in which, and other species of antagonism, the 
scale of equivalents affords a guide. 

9^. The present diagram includes and extends 
the scale of the preceding one into that of the se- 
condary colours, and not only exhibits the several 
keys or orders of harmony we have described, but 
also a similar regulation of melodies of colours, to- 
gether with their various consonances and contrasts. 

96. Thus, if the series of seven small coloured 
triangles, which constitute and border either side of 
the principal triangle, be viewed separately from 
the remainder, it will be found to contain the three 
primary colours under a difibrent arrangement, ac- 
cording to position, on each side, constituting vari- 
ous melodies, in one of which Hed predominates as 
its archeus, in another YelioWt and in the third 
Blue ; each forming variously a beautiful series, 
analogous to the three like variations of the com- 
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mon chord, and octave in musical melody, and the 
positions of the triadic chord to its root in kar- 
mony. Example XXIV. 

97* Ify tben, tkese three series, or melodies, 
be successively covered or hidden, and the spaces 
remaining of the principal triangle viewed apart, 
it will be seen ihat tbev affinrd three distinct har-. 
monies, more extended and including those heibre 
instanced (88) ; in each of which the three pri- 
mary colours also appear ruling the compositum as 
arcbei; lst» in a single triangle at the apex; 
ddly, broken with its dominant and subdominant 
colours in three triangles beneath^ and, Sdly, 
opposed to its consonants and contrasts in five 
other triangles, as a base to the whole. 

98. Of these harmonies one is ruled by Red, 
another by Yellow, and the other by Blue ; and 
throughout the whole more general harmony of 
the large triangle which they constitute, erery 
colour is invariably opposed to its appropriate con- 
trast alternately [as in Example X.] ; and in 
erery leotioD, howoTer vaiiousfy separated, the com- 
pofiition or series of colours it may ooatain will 
be harmonious or accordant. 

99. The harmonia relations of this diagram 
win be rendered more apparent by that, of Example 
XVI. beneath it, illustrating the analogy of these 
corresponding chromatic and harmonic scales ac- 
cording to musical notation upon the treble clef 

E 
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of the diatonic scale, whence it may be extended 
through the three clefs, as on the left in the 
imiTersal scale of sounds and colours. [Chap. IX. 
Example XXIIL] In other respects this present 

diagram a^ees with the preceding example. 

100. The indefinite sense in which the terms 
.harmony, melody, &c., have been employed, 

has led to mistakes in practice, and may cast a 
portion of obscurity over these illustrations. The 
proper sense of the term harmony in painting, 
not only comprehends the local arrangement of 
colours in a picture, bat also its tone ; it is too 
often, however, confined to the latter sense by 
artists in general, while some, in equal error on 
the opposite extreme, restrict it to the former. 
But local arrangement is regulated by yariety of 
consonance, and tone depends upon the tonic, or 
archeus, which rules the unity of the colouring 
tbrougbout 

101. Hence the artist who restricts harmony 

to tone, imagines he has done enough with regard 
to colouring when he has secured a proper light 
and shade, with a warm effect, in his picture, for 
such is one (and one only) of the most pleasing 
keys or archei in colouring ; and hence a taste for 
the harmony of sunshine, to the exdnsioii of othisr 
arcbei, has been too exdusiyely entertained: for 
in nature, when the sun does not appear, the sky 
tinges light and objects of its own colour, and 
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blue or gray becomes tbe archens witb a cool 
effect; and tone in painting is capable of tbe 

all-various modificcitioiis of its arclieus ; but these 
instances lead to practical considerations, of which 
only by the way. 

109. And witb regard to arrangement as well 
as tone and harmony in general, some of the 
greatest masters of the ancient schools appear to 
have been miserably deficient; and drawing and 
composition, tbe matbesis of tbe art, preceded its 
sensible effects in colouring, &c. The man who 
first philosophised or naturalised upon the rainbow, 
was, probably, the first who taught something of 
local arrangement to the artist, through tbe alliance 
of nature, philosophy, and art; and general ar- 
rangement may be regarded under a similar analogy 
with this most beautiful phenomenon. 

103. The present scale is that of the flower- 
painter, and that in which others delight to revel in 
refracting the light of heayen throughout land- 
scape^ &c. It is, however, tbe diatonic scale in 
which nature (who employs colour for occasional 
gratification, and not for incessant excitement of 
the eye) rarely indulges, except in flowers and 
plimiages, in tbe skies of coming and parting day, 
or in her more unusual meteoric phenomena. In 
her familiar practice she harmonises, as in the 
song of the nightingale, with the modest, pathetic^ 
and expressive Dorian enharmonics of the tertiary 
scale ; sometimes only with an occasional play of 
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the primaries, or even more rarely sparting with all 
the scales in <me united hannony : — 

** E*en as the harp and lute awake, 
And sprightlj Toioe sweet deacant run." 

104. There is* accordingly, a manliness of taste ' 
in the perfection of the eye with regard to colouiSi 

as with the lower objects of sense, that appreciates 
their sober significant relation and harmonies ; while 
in childhood^ ere the sense heoones cvlti?ated» and 
in age as it declines, a love of the gaudy, the 
stimulating and gorgeous, prevails. And hence 
arises the proper esteem of a cultivated taste fcur 
the refined harmonaes of the secondary and terdary 
scales in reference to the general colouring of 
nature and art. And even in decorative art, gay 
colouring is to be regarded as meretrieious, when 
it defers from the understanding to the eye, vacant 
of meaning or iUnstration. TheattraetiTegandiness 
admired on a handbill would degrade a work of 
higher intelligence $ nor should Intellect in any 
case wear the livery of Sense. 
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CHAFI ER VI. 

SECONDARY HARMONIES 'y OR, KEYS OF COLOURING. 

105. The next general variety of hannonieB 
in colourings according to tbeir arclieii, are those 

of the secondary, or middle order of colours, coin- 
ciding in relation with those of the primaries pre- 
ceding; they are, therefore, similarly developed 
in the accompanying diagram [Example XVII.], 
in which the secondary take the place of ruling 
colourst with their primaries and principles in re- 
dprocal harmony alternately^ and in one united 
harmony. 

lOG. Accordingly, the quadruple triangle in the 
centre of this £gmre comprehends the secondary 
colonn in relation and harmony with the principle 

of shade ; for, as tlie primary colours unite in and 
constitute black or shade, and the secondaries are 
composed of the primaries, it is erident that the 
secondary cohmrs in union constitute Black, Ac- 
cordingly, the central black of the diagram is an 
actual compound of the secondary colours which 
encompass it, in which Purple predominates pro- 

■ 

portionately as 13; and Orange, as 8, is suh- 
ordinate to Green as 11. 
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107* The above central harmony of the se^ 

condary colours is further expanded into three 
more general and subordinate harmonies, occupying 
the ihite triangles by which it is bounded^ and 
according to the same principle and regulation as 
those, by which the primary harmonies of the pre- 
rious scale [Example XY.J are governed^ one of 
each of the three secondary colours becomes the 
centre and archeus or key, of three distinct har- 
monies. 

« 

108. Of these three harmonies the upper one» 
similarly divided and distributed as the former, 

has Green at the centre ds its arciieus or ruling 
colour of the Blue, Yellow, and Light-green which 
bound and surround it ; as the similar division on 
the dexter side, consisting of Orange as the 
archeus or key, surrounded by Red, Yellow, and 
Light-Orange ^ and that on the sinister side having 
at its centre as the archeus Purplef bounded by 
its subordinates, Blue, Red, and Light-Purple, or 
Lilach ; and of these the first may be distin- 
guished as the harmony and keij of OreeUf the 
second as thai of Orange^ and the third as that of 
Purple. 

109* Thus, again, there ^rings from the same 
natural law and arrangement a second order of 
archeii, or keys, in colours, to which their sub- 
ordinate hues refer, in musical relation as mediant 
and dominant to the tonic, or the third and fifth 
to their fundamental and octave, called the three 
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essential sounds, or primary triad of mnsic ; and 

they are, in like manner, dependent upon the 
correlative relations and subordination of the pri- 
mary triad of colours, which eonstitute the unity of 
their elmentary principles in an achromatic or 
neutral state, and are the pervading powers of all 
chromatic science. 

110. In like manner, also, as the primary har- 
monies preceding, do the above unite in one more 
general harmony of the whole in like subordination, 
and according to a r^men precisely coincident and 
analogous to that of the three primary harmonies, 
and in all other respects does the present diagram 
coincide with the preceding. [Example XV.] 

111. Thus the principal triangle contained in 
the series of small triangles which bound it, haa 
three distinct melodies ; which, viewed separately, 
exhibit each the three secondary colours under a 
diverse arrangement, ruled alternately by a different 
archeus; one affording a melody of the Green^ 
another of the Orange, and the third of the 
Purple, or various expressions of the same colour, 
as before noted of the primaries. 

11^. So, again, if these three melodies be suc- 
cessively hidden, three enlarged harmonies of the 
three secondaries will successiyely appear, in each 
of which one or another alternately rules as the 
archeus or tonic ; first, in a single trianfrle at the 
apex ; secondly, with its principles in three tri- 
angles beneath ; and thirdly, by its contrasts and 
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consonants in five ooDseciitiTe triangles subtoidiDg 
tiicm. 

lis. And of these barmonies one ia ruled by 
Oreen, another by Ora/nge^ and the third by 

Purple ; and throughout the whole harmony which 
they constitute together, every colour is opposed 
to its contrast reciprocally ; and^ however variously 
divided, every section wiU contain a varions and 

accordant harmony. 

114. Example XVIII. has been subjoined in 
illustration of the redpvocal anakigies of the Mu- 
sician and Colourist, upon the tenor cltf of ihe 
former, and the mean scale of the latter, whence 
they may be extended upward and downward^ as in 
the compound scale of sounds and oolonrs. [£x> 
ample XXIIL] 

115. The arcliei, or keys of harmony, melody^ 
and tone of the present scale and order of oolours, 
are of a more temperate and less vivid character 
than those of the primary scale preceding, and 
coincide more intimately with that scale or genus 
of music, which, with the ancient Greeks, had 
obtained the name of the OiromaUo^ (or what 
reason is unknown ; but, probably, from some ob- 
served coincidence in the relation of half notes, 
and the broken colours of these nunor scales. The 
principal peculiarity of this scale is that, as the 
sc'condarj/ and middle scale, it may be harmonised 
and melodised upward with the primary colours, 
as in the present diagram, or downward with the 
tcrtiaries. 
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CHAPTER Vil. 

T£RTIART HARMONIES ; OR, KEYS OF COLOURING. 

116. There remain yet the gencarai fektions 
snd hanBoniefl of the tertiaiy odknun as weiwiy 
which ore accordingly ^zlolsitod in the 'flMieMd 

diagram [Example XIX.], with their subordinates 
and principles, cootemAbly the 4i9thhutaan of 
the foiBgomg 'diiigraiii& 

1 17. Accordingly tiie qnadrnple triangle at the 
centre of the present diagram, comprehends the 
twtiaiy coknin in rulo «Dd hMrmonj^, with Uaok 
orsshade; flndvsifae tBitiaiy^iolinirB are «coaipo8eA 
of secondaries, and the secondary colours are com- 
pounds of the primaries which finaUy constitute 
filaok, it foUowB tbat ^ isrtimy ttolmm mited 
also canstUuie Black; and iStn^ tsentral h^mk of 
this figm*e is an actual neutral componnd of the 
tertiary colours which surround it, in which Olive 
fvoAomimtes in ihe proportion of 8, and CMne 
m the piiofXHlMn of S, is subordinate to Russet^ 
which is proportionately 5 ; altogether accordinof 
to the powers of the primaiy colours, and the 
irelatkniB of the primaiy haraoniGS in muBkai 
aonnds. 
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118. Tlie above central harmony of the tertiary 
colours is farther distributed into three collateral 
genml harmonic triangles, drcumscribing its three 
sides; and these. again are regulated and distri- 
buted precisely according to the analogy of the 
similar departments of the preceding diagrams [Ex- 
ample XV. and XVIL}, in which the primary 
and secondary keys of colouring are exhibited as 
the tertiary are in this, one of each of the tertiary 
colours alternately being the centre and archeus of 
the three triangks respectively. 

119. Accordingly the upper triangle has Rtmei 
for its archeus, ruling Orange, Purple, and Light- 
Russet, which surround and bound it, as the like 
division of the dexter side has its CUrine archeus^ 
ruling Green, Orange, and Light-Citrine ; and the 
sinister division has Olive, its archeus, toning 
Purple, Green, and Light-Olive harmonically ; and 
these may be distingaished according to their ruling 
colours, ist, as the harmont/ of the Russet ^ Sd, 
as the harmony of the Citrine ; and, 3d, as the 
harmomf of the Olive, 

ISO. Again, therefore, there arises, according 
to the foregx)ing regulation of the primary and 
secondary colours, a third order of archei, or keys 
of colouring, having correlative hues referring to 
them in the musical relations of tonic, third, and 
fifth; and the chromatic relation of the primary 
triad of colours, which constitute a perfect achro- 
matic unify, and a£Pord the fundamental principle 
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of all chromatic harmony, melody, and conso> 
nance. 

1121. Farther, also, In the manner hefore de- 

scrihed when speaking of the primary and secondary 
archei, these tertiary distinctions unite in one 
general harmony, and coincide with the preceding 
diagrams in their various reladons ihrougfaout. 

122. Thus the principal triangle corapreheuds 
in the series of small triangles which bound it 
three distinct melodies, each occupying one of its 
sides, and containing the three tertiary colours 
variously arranged, and each being in its turn the 
archeus or ruling colour of three melodies, one 
affording the melo€ly of the CUrine, another thai of 
the Rtusetf and the third that of the 0/m, ac- 
cording to the similar relations of the primary and 
secondary colours. 

1^« And again, these three sides being sue* 
cessively coyered or hidden, the remainder of the 
diagram alternately will alFord three extended har- 
monies under the respective archei of the Citrine, 
the Russet, and the Olive ; that of the Russet at 
the apex, over three sections of its principles which 
rest upon five other triangles, subtending the whole 
harmony ; that Of the Citrine, in like order, on 
the left hand ; and that of the Olive on the right ; 
each harmony having every of its colours opposed 
to its reciprocal contrast, and the whole together 
being indefinitely divisible into sections distinctly 
harmonious. 
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124. The analogous scale of sounds and colours 
[Example XX.J has also been subjoined, in illus- 
tration of tins oomi^owlenDe of the faarmoBious 
ttractw of the tWFO sciences of tiio msiciBii md 
chromatist, upon the bass clef of the former, and 
the lowwt «cale of the ookmrists, although capable, 
like thevaakgous Bcakit iprooedbg, of exteiMdoB»m- 
cending and desoending, according to the universal 
analogous scale, [Example XXII I.j 

1^ The eaqpreBsion and Beatiment of the ter- 
tiary harmonies are of a more pathetic character, 
and better suited to breadth of effect than those of 
the primary and secondary scales of colours ; ac- 
oamtely ooMKading with the aocomts recorded of 
tha enharmomc genus of the aneieift Greek music, 
which consisted of quarter tones, as these consist of 
the like broken or divided colours, and approaching 
to the achrematic etate^ as enharmomc sounds ap- 
proach sounds expressive, but not musical. 

126. Of this and the two preceding scales it 
may he remarked that the various character of 
heauty and expression belonging to them, adapts 
them to Tarious objects and the Tarions classes of 
painting ; accordingly, the late President of the 
Royal Academy of Painting remarked, that the 
scale of secondary harmonies [Example XVIL] ex- 
ceeded the others in beauty ; on being requested 
to give a reason for which, he replied, that " it 
was a matter of feeling;" and any one acquainted 
with his works will perceiye that it was the prin- 
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dpel scale of las kigh ookmriii^; wad Ksmthat 

Academician remarked, that " the scales of the 
tertiaries [Example XIX.3 precisely wkaX 

Titun anned a* in landacapOr^ wMle lo die ntorai 
eye, and tbat of tbe painter of flowers, ibe p r kmu ry 
scale [Example XV.] is pre-eminently beautiful ; 
Bor is ihexe any real contradiction in ihaSf for 
beauty is uniTersaUy rektivi^ and in vegetal Kfei 
in which nature chlefty dispenses her colours, these 
three scales afford, successively, the various archei 
of spring flowery sununer fruits, and auluninal 
Ibliage ; the colours of winter being neutraL 

1^, Upon viewing these coloured diagrams 
through a large magnifying kns, their various 
hanioniea and relations become more striking and 
remaorkable f and by a due regarding thereof, and 
study of their relations, we may interpret the more 
intricate combinations and remote accordances of 
odours throughout the infinity of nature^ and ex- 
tend them to all cases of art. 

128. Since, therefore, it has been shewn that 
•eligible distinction in the dassifieation of colours 
ceases: beyond the tertiaries, wo here terminate ^ 
general distribution of their archei and hamoines^ 
and deduce from^ the whole the following 

UNIVERSAL COROLLARIES. 

« 

1 St. That there can be no perfect harmoni/ or 
^nehd^, centirasit or plea&ing series of colaurs^ in 
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which either of the three primary colours, simple 
or compounded^ is wanting, 2d. That the dis^ 
UncHani of harmony and meMy depend upon a 
various predominance of one simple or compound 
primary colour, and a subordi?iation according to 
determinate proportions of tlie other two in the 
composition. 3d. Thai tone, although it gioes 
repose^ differs from harmony, and is governed by 
the archeus, tonic, or ruling and predominating 
colour of the composition, and becomes vicious in 
monotony. And 4th. That harmony^ melody^ 
tone, md contrast^ arfse from ixnd ^rmtnate tn 
that variety in unity of elementary principles upon 
which colour, light, and shade^ depend, 

l£9* It is ^ endeavour of nature after unioh 
and repose that produces harmony ; and this is the 
reason why we find the primary colours and their 
harmonies so sparingly employed in nature and the 
best pictures, and also why that which is more har- 
monious or beautiful to the merely sensible or less 
cultivated eye in the primary compositions of co- 
loursy is less so to the better disciplined and intel- 
lectualised eye; wherein the tertiary harmonies 
arc analogous in effect to chromatic and enharmonic 
expression in the cultivated musical ear. 

130. This principle of witVm pervades and holds 
all nature together ; .and to it is to be attributed 
not only physical and sensible, l)iit also moral and 
intellectual harmony ; not only the harmony of co- 
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lours and sounds, but domestic and social harmony 
result from subordinated tmion. 

** Th' acayrdiny mime of a well-mixed state. 
Such is the world's great harmony ^ that springs 
From order, tinton, full consent of things." * 

It is the principle of Ime^ in fine, it is the great re- 
ligious principle of universal haiinony in tri-uniti/f 
wonderfully symbolised in the relations and consti- 
tutions ci colonrB, and not less remarkable through- 
out science. 

131. It is apparent that the diversity of har- 
mony in colours is precisely analogous to the regula<- 
tion in music already noticed, by which any note 
called a key-note predominates and rules the com- 
position; in which manner, any individual colour 
may become an areheus, ruling colour, or key to 
the composition in colouring, under a regulation by 
which its correlative colours are subjected to it as 
dominant and mediant to a key, and all other ac- 
companying hues or tones employed are subordi- 
nated to them according to discernment and a cor- 
rect regulation ; this, also, is the principle upon 
which, what is properly called, toTie in paiiUingt 
depends, and should be regulated, as already re- 
marked. 



* Pope's £«ay on Mao,** Eiaay Ui*, v«ne 
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. CHAPTER VIIL 

ON THE UNIVERSAL BELATION OF COLOURS 

AND IMViiiiSiON OF KEYS. 

iSSL As the particular relations of colours are 
indkided in the general, so are both these involyed 

in. the universal ; and as we have treated in the 
preceding chapter of the two form/er, including the 
melodiei^ harmonies^ consonances, and contrasts of 
colours, there remains only, for completeness, that 
universal relation, or regulation, wherein they are 
all comprehended;^ and this will be most simply 
exemplified in the accompanying scheme [Example 
XXL], coincident with the three similar diagrams 
foregoing. 

Id*S« In this scheme of colours we retrace our 
previous CQaise» beginning with Black at the 

centre, in harmony ^dth the tertiary colours which 
aurround it, which harmony resolves into those of 
the secondary cohurs, with the primaries passing 
into Light, by which the chief triangle is termi* 
nated and bounded. The inverse order of colours 
from shade to light is indicated by the inverted 
triangle behind, and the whole is drcumscribed 
by ail* orb «f tthor pnmaries in ene universal har- 
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mony: for there is a course through colour to 
latent negadon^ or neutmlifwticm, in black and 
white, as well as to sensible negation tihrough 
diiuteness and depth. 

134. The alternate series of colours which con* 
stitute the sides of the general triangle in the 
present diagram display also distinct melodies ; and 
the various sections or subdivisions thereof, as 
developed in preceding ezamplesy are distmct Aar- 
mumen in both respects, aocording to the rega- 
laliou and order of those examples iavcrtcd, and 
the present example includes the relations of the 
preceding in one brief example oniversally ; as a 
right comprehension of the analogy of the system 
will at once render obvious, and make its farther 
description unnecessary. 

Xd5. By similar diagrams further sabdivided 
and extended, the more complex relations and har- 
monies of colours may be exhibited according to 
the same analogical principle ; and it is evident* 
abob pursuing the same principle, that, by changing 
the ground firom white to black, the order of these 
diagrams may be reversed, or that they may be 
adapted and varied aocording to any intermediate 
ahade or hue ; auice^ howerer, such wiationB are 
consequent to our theory, and are easily imagined^ 
such farther illustrations are inexpedient. 

136. The cultivated eye will discern that per- 
fect pigments* and adequate execution, are alone 
wanting to render these schemes totally, and in 

p 
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their parts, harmonious ; they may, therefore, be 
considered as theoretically perfect. If, thereforep 
oar theory be true, and tfaroagh real analogy con-* 
fbnnable to nature, as we, from an entire induction 
believe, the chromatic system^ like the universe qf 
which it is a part, is an absolute unU^t compre' 
hending a relaHve infinity — a perfect system I 

IS7. The deyelopement of the system of colours 
from their chromatic elements is» therefore, as it 
were, a violence done to its nnity; and it is in 
restoring this unity, or rendering it apparent to 
sense and understanding, without violating the 
relations and lesser unities it comprehends, and in 
rendering these lesser unities also apparent, that 
we produce the various harmonies, melodies, and 

accordances of colours. 

138. For harmony in all cases consists in re- 
lation or permanent analogy, and springs from the 
reunion of that which is naturally one or united ; 
the feeling or perception of harmony is, therefore, 
a perception of this relation or imity, and the more 
intimate such relatioii or unity is, the nearer to per- 
fection is the harmony. 

139. Accordingly, as remarked in a former 
respect, the chaste eye receives greater satisfaction 
from the mild harmonies, gentle contrasts, and 
delicate accordances of the tertiary colours, in 
which the three primaries are more intimately com- 
bined, and approximate that absolute or perfect 
elementary unity from which colours emsnate ; and 
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for the same reason the critical eye demands a 
concmTence of all the three primary coloarsy 
broken or entire, in every harmony; yet ihe 
common or uncultivated eye delights most in the 
crude combinations and violent contrasts of the 
primaries, and is rarely offended at their disnnion, 
disproportion, or disoordanoe. 

140. Thus tastes differ through confinement 
and expansion of &culty, and that which is often most 
harmonious or beautifiil to the rudely sensible or 
uncultivated eye may be least so to the cultivated 
or intellectual eye : to the first the more disjunct 
and crude relations are suited, to the latter the 
more comprehensive and refined; and while this 
delights in the most subtilo harmuuy, the other 
often revels in harsh contrasts. 

14fl. There is, nevertheless, an excess and 
boundary to the refinement of harmony in colours, 
denoted by the relations of the primaries as prin- 
ciples becoming so remote or complicated that 
indistinguiBhableness ensues, analogy ceases^ and 
harmony terminates in monotony. 

^142. To what extent the powers of vision may 
reach in some individuals, or how far nature has 
extended an infinite process, may be difficult to 
determine; but it is evident in her woriks that 
she delights most in the latter harmonies, and 
distributes the former with a sparing hand* C<m- 
sonant to this, also, has been the practice of the 
best colourists in steering equally clear from the 



68 UNIVERSAL RELATION OF COLOURS 

extremes of crudeness and monotony. Accord- 
ioglyt in nature^ and the best pictttres» the broad 
harmony of landscape lies in tbe relations of tihe 

tertiary colours, while the more confined harmonies 
of flowers and fruits belong to the primary and 
seoondaiy ; neverihelessy the master hand of natora 
does not disdain their oonjunetion in subordination, 
nor will the same be rejected by the judicious 
artist. 

By thus refining npon the simple nniiy 
or eonsonanoe of the primary triad of colours, we 

arrive at the three genera of harmony in colours ex- 
emplified in diagrams XV., XVI L, XIX* ; and it 
is remarkable that the musical genera of the 
Greeks, founded on the same analog)^ were three, 
distinguished also by similar characteristic degrees 
of refinement, and requiring the same cultiyation 
of perception and faculty; while their genm 
spissum, in which the three genera were reduced 
to one system, accorded with Example XXI., in 
which the three abore scales are united. Without, 
however, presuming too much upon sudi coinci- 
dences, we deem it important to incline attention 
toward them — an opinion sanctioned by the great 
Bacon in his doctrine of paraUel or ean^hrmable 
tiM^anctft*— while we proceed to a farther con* 
sideration of the analog}- whereon they are foimded. 
144. So much for the uniTorsal, general, and 

• *<KoT. Org." Fart II. Sect II. App. 27. 
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specific amngementB and hamonic acocrdanecB of 
colours; and it will not be diffioolt to collect 

therefrom what the artist has already tacitly recoof- 
msed as a principle of his practice, namely, that 
there is» or should be^ a general effisct of colour — 
a universal accord >^ wherein the particular unities 
and accordances are connected as a whole, deter- 
uined by an archeus key, in every work. And 
so it is in nature. 

14f5. Thus, in viewing a well-coloured picture, 
or a landscape in nature, we look as it were 
through a broad diffused primatic spectrum or 
iriSf of which the warm extreme lies principally 
in the foreground at our feet, the Blue, or cold 
extreme over the eye in the highest distance, 
both bounded by Shade, or the invisible^ but 
meeting in the Lighi of ihe middle distance^ 
afford YelloWy Gree?if and Grey hues to the pic- 
ture or scene, bounded or surrounded by shade, 
darkness, or the unseeQ beyond the field of vision, 
alternating contrast and variety with the lights, 
local colours, and reflexes throughout, and effecting 
universal compensation ; that is the equivalence or 
satis&ction of harmony Taried according to the key 
of the colouring. 

In other cases, still alluding to nature in 
landscape, where Bed interposes little or not at 
all in ^e picture^ the wcHrk may be regarded as 
seen through that portion of the prmmtic spectrum 
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in which the Blue and Yellow principally or only 
cross each other $ the cool retiring colour will take 
the sky and ihe distance, the advancing warn 

Yellow occupy the foreground ; and these blended 
and gradated will supply the intermediate greens of 
the mid-distaace^ contrasted and tempered with 
the local hues. The light and shade will take an 
inverse order, intermingling in the greys, and 
connect the whole in one harmonious unity related 
as ahove. By attending to these natural analogies 
the oolourist will save himself frotn the heantiful 
error of applying the prism to his eye while paint- 
ing, instead of representing ohjects as they natu^ 
rally appear through the diffused solar spectrum of 
hroad light and shade, by which error he converts 
the scene into a fool's paradise, seen through arti- 
fice, hut not by the natural eye [[^^ ^cj. 

147* By inverting the natural order of the 
rainbow, and substituting that of the spectrum 
deduced from the black spot in our first experi- 
ment [Plate LJ> Red and rosy hues hlending into 
purple and orange, between the hlue coolness of 
a sky, and the yellow warmth of a foreground, 
will take the place of the intermediate greens in 
the preceding casej as is sometimes seen in the 
painted snnts of illuminated missals, and in ar- 
rangements of coloured draperies. The effect is, 
however, artificial, the inverted spectrum being of 
unfrequent occurrence in nature. We need not 
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advert to other variations of this class which the 
painter will readily imagine. 

148. Paintmg is as much a logical prooess as 
any other act of the mind, and subject to logical 
methods. The artist, like the philosopher, may pro- 
ceed analytically or synthetically in the cdomnng', 
designing, and painting, of his picture, or in each, 
as is more common, in a mixed mode ; and in these 
respects the painter is usually governed by the 
peculiarity of his gemus or tuition. If high finish 
and particularising mark the bent of his mind, 
he will proceed from part to part, finishing* as he 
goes by a sort of chronological synthesis, and a final 
revision of ihe whole ; if of a more daring and ex- 
panded genius, he will proceed by a simultaneous 
getting-in of the masses, and rmi over the parts 
in endless revision, incessantly attentive to the 
whole. 

149. If in the latter procedure there is a 
temptation to stop short of individual perfection, 
content with a slight union of exceUemnes, there is 
no bound to the course, while in the former 
method there is great danger of producing only 
an aggregate of individual excellencies incapable of 
union except by undoing } the work is, therefore, 
in continud discordance^ while the analytical pro- 
cess proceeds from harmony to harmony throughout 
the whole. There can be no question, therefore, 
which of these modes of practice is most fayouraUe 
to harmonious coburing. 
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150. But if eiitremes are in general nnikTOiir. 

able to perfection, they are not less so in the 
present case, and an antitbetical practice, in which 
theae two methods are oomhined, wheiein a prin- 
cipal particular is predominantly laboured^ and to 
which the whole is subordinated as it proceeds, is 
chiefly to be commended in all cases ; for this is 
the prime principle of beauty^ truths and es> 
cellence. 

151. All works of art are, in their highest 
leferenoe^ the production of mind» which is, ther&> 
fore» to be regarded as the ruling principle of all 
inferior powers and faculties, and the source of 
all truth in art» whether theoretical or practical; 
and the three modes of practice in painting 
pendent on ihese fiicnlties are distinguishable as 
1. material and mechanical ; 2. sensible and ex- 
perimental ; and 3. intellectual and studied. 

Of these modes there is an illustrative 
and iostmctiTe anecdote related of the three Dutdi 
painters, Parcelle, Knipbergen, and Van Goyen, 
who £br a wager agreed to paint each a picture in 
one dajt in presence of an asaembfy of artists» who 
were to decide on their relatiTe merits and soooesa.' 

153. Knipbergen began, in the first mode or 
manner, to make a finished sketch of his subject^ 
which he then transferred or copied piecemeal from 
the sketch to the canvass. Van Goyen, in the 
second mode, at once laid in the tinted light for 
the sky» then rubbed on yarions shades of brown^ 
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and then masses of light in the foregroimd ; from 
which apparent chaos he produced, with wonderful 
eelerity and apirit, Tarioos ^ihjeeta of }aB era^ 

ative fancy, giying tOy or taking effects from acci- 
dent, to the astonishment of his hrother artists. 
In the mean time Parcelled in the third method, 
with palette and pendla unemployed^ sat meditating 
in deep rciicctioii on his iutendcd work before he 
proceeded to execute it, which he did hy slightly 
sketching his subject on the canvas, and gradually 
painting in and finishing his design. 

154. The first of these wrought chiefly through 
memory and the hand, the second principally by 
fancy and the eye^ the third with predominating 
thought and study overruling all his feculties, and 
each accomplished his work in the prescribed time ; 
upon which the judges having deliberated, and in 
the same order decided that Knipbergen's picture 
was extremely good, that Van Goyen's was an 
excellent work, but that Parcelle s performance, 
having equal merit in all respects with those of 
his competitors, excelled them in fyruth and correct- 
ness, the result of deliberate thought and judicious 
premeditation^ and accordingly gave their unani- 
mous voices in his favour. 

Ids, It is to he remarked, nevertheless, ihat 
meditation and thought can be of no avail in the 
practice of art, unless the mind be prepared by 
previous study, and thereby well supplied with 
matter of thought, and that deliberation differs 
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from dilitoriness. Of the above methods the first 
is thai of difldpiiiie and sj^ntheiifl^ the second thai 
of doctrine and analyiisy Irat ihe last is thai of true 

art subordinating all powers concurrently to one 
end antithetically. 
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PART II. 

^STUETICAL CHROMATICS. 



CHAPTER IX. 

HARMONIC ANALOGY OF COLOURS AND SOUNDS. 

1^6. Much has been beautifully unagined and 
written on ike affinity of the dster arts of Painting, 

Music, and Poetry, which involve all graphic arts ; 
and much has beeu elegantly adduced from classic 
Boaroes memorising their alliances; but little has 
been done^ notwithstanding, toward establishing 
their true genealogy and analogy on a rational and 
philosophical foundation. The present part is 
therefore attempted in this latter respect, and with 
a *new also to the entire relations of Chromatics 
with ^sthetical science; first, of the Chromatic 
with the Harmonic system ; secondly, of the Chro- 
matic and Plastic qrstems* chiefly in reference to 
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the art of Painting ; and, thirdly, of the connexion 
of the whole with Poetic art in relation to all sense 
in nsthetical unity. 

157. Hitherto we have considered the rela- 
tions of colours as principal, horrowing only the 
terms of music to express their harmonising powers, 
but we will now extend our inquiry to the entire 
conformity of the systems of colours and sounds, and 
the identity of their scales* For there is a hounds 
less analo^^ by which the sciences and arts are 
reciprocally connected and their forms identified, 
whence they mutually reflect light on each other ; 
and the relation in this respect is so intimate among 
the iBsthetical or sensible arts as naturally to have 
suggested their especial identity j whence the re- 
markable conformity of the science of colours with 
tliat of BOimdSy which wb have already so often 
adduced, which the illustrious Newton attempted 
to establish upon a ijeometrical basis, and of which 
the very terms these sciences have employed in 
oomnum, fnm the time of the ancient Greeks, «re 
indicative. 

158. It was this analon^y that induced Father 
Castel to attempt musical effect hy means of colonn 
and an ocular harpsichord, in which, however, 
failed ; not from presuming on a false analogy — ^for 
colouring and music are both of them instrumental 
«nd visual, or vocal, independent of painting and 
poetiy— but from an enUre misoonoeption of the 
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quantitative nature of colours, and a total ignorance 
af their correlaiive sensible pawerSf whence he was 
kd to substitute the arithmetical ratio aand ime oi 
the musician for a geometrical ratio in space, and 
to adapt a false prismatism of colours to the difr- 
tooic scale of the modem musical octave. 

159* Had he, on the contrary, attempted the 
same elFect upon a geometrical and harmonical 
ratio in spacer with a true knowledge of the equi' 
valent powers of eckiwrs^ and the absolute ooit. 
formity of the tonic, mediant, and dominant powen 
of the primary triad of colours with the harmonic 
triad of the musician, and a correct adaptation of 
the two scales founded thereoo» we profess onr- 
conyiction that he might have entbrely succeeded 
in translating any tune, or musical composition or 
succession of sounds in time, into a like pleasing 
composition of colours expanded en a sucfhce in 
space. But what is this, we inquire, but to paint ? 
or colouring in painting, hitherto performed like 
the wild whistling of birds» agreeabfy sometimes to 
natural expression and feeling, but with little of 
the refinement and regulation of art. 

160. for colour as expansible quantity bears 
the same relation to space that musical sound, as 
quantity socoessiTe^ does to time ; the cfaFomatist 
has, therefore, not only his melody and harmony, 
but he has also, if the variety of expanded quan- 
tities may be so expressed, his brew and mininis» 
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quavers and semiquayerSy and rhythm ; and these 
lelatiaDs of ooloun answer to thafc which* in their 
maaCf the ancients called Aormontcn BsadrJ^hmica 

theoretically, and in&lopceia and rJiythmopceia prac- 
tically. 

I6l* Bat» to render the entire analogy and per- 
fect correspondence of the chromadc and harmonic 

systems completely apparent, it will be necessary to 
reduce them to the same universal scale ; and this 
we have done in the accompanying analogous scale 
of soonds and colours [Example XXIIL] ; first, 
by adapting the scale of colours [Example XV.] to 
the universal scale and notation of the musician, 
according to the modem diatonic series; and» se* 
condly, by in like manner ezhibiling the analogy of 
the various chromatic scales with those of ancient 
music 

162. Thus ihe middle triangle AAB of ihe 

present diagram, coloured according to that of Ex- 
ample XV., having the colours of its base A A 
earned downward in continuation below Ahf and 
those of its right side A B carried upward above B» 
will present a series of colours corresponding to a 
similar series of sounds noted on the diatonic scale 
of the musician throughout the three cle£ei» from the 
note o on the base to g above the treble def, the 
notes of the musical scale being opposed to their 
analogous hues of the scale and series of colours^ 
from l^M to dark in the one^ corresponding to 
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MODERN DIATONIC. 




Enharmonic^ Chromatic^ Diatonic, 

V. ^ -» 

Genus Spissum, 



ANCIENT HARMONIC GENERA. 
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acuie and grave in the other, and the common 
chord, or harmonic triad c e g, occurring in each of 
the three octaves contraposed to the primary triad 
of colouTB, G to YeUoWt E to Bedf and c to Blue ; 
the not^ B D F of each octave corresponding in like 
manner to Greeriy Purple, and Orange, throughout 
the series. 

16S« This scale extends, that of Example XVI., 
dowpward through the tenor and hase, and the 

concords and discords of the two systems are sin- 
gularly coincident throughout. One of the semi- 
tones of the musical octave in the natural major 
mode falls between the notes b and c, corresponding 
to blue and green, Avhich colours are discordant to 
the artisfs eye, and require the intermediate demi- 
Unt, or a neutral opposed to the semitonet to satisfy 
ihe eye, connect the octaves in series, and complete 
the harmony of the scale, and this affords a reason 
why greens, not crude and harsh, but broken with 
grey, abound in nature. The other semitone falls 
between the notes e and f, contraposed to Red and 
Orange, which the eye requires to be abo semitonic 
and subordinate in painting. 

164. It is remarkable that in the scales of 
music adopted by various nations, the Mh. and 7th 
of the diatonic division of the scale have been 
omitted, being the b and f of the natural key of c, 
where the half notes of the octave fisJl, and corre- 
spond in the scale of colours to the second Oreen 

G 
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ttuL the Orangey which coloura may he cliipeiised 

with without orossly infriajring the melody of the 
scale. This musical peculiarity has been mani- 
fested in our own natioii hy the havds and miuiGiaQS 
of Wales, Cornwall, Scotland, and IrelaDd ; and in 
Italy, Morocco, India, China, and other countries, 
giving a distinguishing character to their music; 
thus also would the corresponding variation of our 
ehronatic scale ^ye a like peculiarity of diaraeter 
to its colouring, short of the full harmony of the 
artificial scale, but natural and ccnncident with the 
music of the Scots, &c.y and not at wiaoee with 
either science. 

165. If we imagine the colours of this scale 
blended, or mutually penetrating each other in an 
infinite compound gradation from light to shade, 
and harmonically divided according to the intervals 
of the diatonic scale, we shall form a correct idea 
of the perfect coincidence of the two sjistems co- 
illustrated in this diagram. 

166. In such case there will srise this dis- 
tinction of the two systems, that the notes of sound 
being separated by intervals or spaces, while , the 
noies qfcohur (we beg the term) will he the spaces 
themselves ; but in this diaoram the distances on 
the scales from one sound to another, and those 
from colour to colour, are equally intervals. Thns 
from the particular hue and shade of Red to Aat 
of Orange on the scale, and from £ to f, the corre- 



Digitized by Google 



COLOUilS AND SOUNDS. 



99 



9gmdmg sounds of these colours, are both intervak 
in wbioh a series <^ intonnfidiate hoes and nnaller 
iBtorvali of sound have place. 

167. We have ah'eady denoted the various other 
relations of ihk primary scale in a distinct chapter 
[ v.], on the barmonies and kejs or archau of the 
primary oolonrs, and in the two chaptm following 
it, we have denoted the like relations of the se- 
condary and tertiary colours ; but we have here 
connected these in one scale, deeoendiqg from the 
opposite or right side of the diagram ui con* 
tinuation, on the large triangle thereof, from the 
prmary scale on the treble stave, through the 
escoNDABYf meamf or tenor etamp to the tertiary 
on the basSf the whole descending from white 
at w to black at z ; or the three scales may other- 
wise be blended throughout the series of primary, 
eecoodaiy* and tertiary colours, in one universal 
scale. 

168. The most remarkable analogy of this ar- 
rangement is that of the agreement of the harmonic 
system of colours with what is recorded of the 
ancient harmonic system of sounds, of which there 
are stated to have been three genera, distinguished 
as IHaiamCf ChremaUot and JSkiharmonuh abready 
noticed, and whidi the Greek musldans also united 
in a single scale, or genus spissum, in the order we 
have here connected the three scales, or genera of 
OQlo«rs» as Prwrnry^ Seoondarsf, and Tertiary ^ whose 
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relations to each other coincide with the differences 
of interval among these ancient musical genera. 
169* But we ba^ seen thoughont that this 

analog}' springs from the agreement of the first 
principles of hoth systems in the common form and 
oorrespcndence of relations of the primary colourB 
and the three notes c, e, g, which constitnte the 
common chord in music ; and as it is by the in- 
version of this common chord that the musician 
obtains the other two positions and perfect con- 
sonances E, G, c, and G, c, e, so by a similar trans- 
position of the primarj" colours in either scale, as 
in the three sides of the coloured triangle a a b of 
that before us» we get three positions and perfisct 
consonances of colours. 

170. Musicians, it is true, denominate the two 
inversions imperfect concords, not as dissatisfying 
the ear, but as unfit to commence or terminate a 
composition ; in which respect colours also resemble 
sounds, since the like inversion of the primary 
triad of colours, though perfect in consonance or 
system, are imperfect in series. 

171. Every simple interval in music, which the 
Greeks called a diastema or an interval of two 
sounds, to distinguish it from a system^ or com* 
pound interval, is a discord ; but some compound 
intervals are concords, and some are discords, while 
unisons are held to be concordant; all of which 
holds correspondingly in chromatic science, wherein 
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simple interrals are discordsy although they may be 
tolerated by a sort of appoggiatura, blenduig or 

breaking into intermediate hues or shades. Com- 
pound intervals are concordant or discordant, and 
muBoiiSy and octayes, joining depth with brilliancy 
or chiaroscuro in the same tone, are 8emi*haimoiiiou8 
or concordant in colours. 

17^* Discords in colours, as in musical sounds, 
whether produced by transition^ suspension^ divi^ 
sion, or addition, require preparation and resolu- 
tion, except those of transition, which are prepared 
and resdyed as produced in the melody or har- 
mony in both sdenees ; and that the regulation of 
harmony and position is strictly analogous in sounds 
and colours is apparent in the following example of 
the three different positions of the three sounds of 
the harmonic triad in music, when they are taken 
as an accompaniment to the same root in the 
base.* 
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We need appeal to the eye only for this analogy. 



• Calcott'a « Mus. Gr." Part III. chap. 1. 
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and, in like inai]iier« may most of the relations in 
i^usical and chromatic compoeitiott be rendered 
▼isible, for the analogy of these sciences holde 
throughout, correctively, and they may therefore be 
translated; and this example stands in mutual 
illustration with the three positioiis of the primary 
triad of colours in Diagrams XV., XVIL, XIX.^ 
and XXI., whereon assuming either member of the 
triad as a root or fundamental, the three relative 
positians of the three primary colours will be found 
on the three sides of eadi diagram, exactly accevd* 
ing to the above example. 

173* The boundary of the Grecian scale or 
system is generally understood to hsTe been a 
Jmtrthf that of Gruido Aretini was a sixth, and the 
more modern system is the octave,* each of which 
has corresponding relations with the definitive or 
fundamental scale and system cf cokmrs i for every 
Jbur sequent colours or tones contains the whole sys- 
tem of primary colours, and is precisely the order 
of Nature in the colouring of flowers, So^ again, 
every six sequent colours contains the whole system 
of primary and secondary colours, and every octave 
returns the same colour or unison throughout, 
which relation of the octave might be given to 
either the sixth or seventh without violating the 
analogy of Nature by such variations of the scale. 

174. The most perfect concords in music are 

• Buniey'fl DiMrt. on Ant Mufc," p. 6, 
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those which arise from the most entire coalescence 
in sounds when struck in coi\|uncti(8i» and the 
HioBt perfect consonances in odDurs are those which 
in unison approach nearest to nentralitv, and, in 
both cases, they are those notes or colours which, 
when separated by distance, best aflTect or contrast 
each other. The Greeks justly held the Jbwrth to 
be the mily perfed concord^ ' whidi the modem 
musician, nevertheless, rejects, and builds his sys- 
tem upon the less perfect ^fth and thirds which de- 
mand their fandamontal or oclaioe to oonstitate the 
perfect chord or consonance; the reason of both 
which is rendered apparent by their corresponding 
scalea of colonrB» in which the Jowrth of everj dis- 
tinct hoe is its perfect neutraliser^ while, in like 

manner, the coloured consonances of every third, 
with its fifth, require either their fundamental or 
its octave, which are their complementaries, to per- 
feet their consonanee or neutrality. 

175. The Greeks acknowledged concinnous 
sounds which they called ParapJumoit or accords> 
lying between their Sjfmphmoi or conoordfl^ and 
DkujphoMjif or discords, which latter, also^ corre- 
spond precisely to those colours which, in our ana- 
logous scale, occupy the places of sixths, and some- 
tiniee fifths and thirds, to any fundamental; and 
such odours coalesce, harmonise, conti*ast» and xien« 
tralise imperfectly. 

176. So precise is the parallel of chromatica 
«nd musics diat whatever may be argued of the one 
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may be asserted of both. Thus every note and 
every colour may be made the archaeus or key of 
. a distiiict hannany adapted to an infinity of ez* 
pression, although the science of colour has made 
little advance in this respect, and the art has 
hitherto rarely deviated from the natm*al key of 
BluBf analogous to that of C major In miudc» and of 
the archsBus Blue, Orange is the contrast. It is 
hence that the harmonv of warmth and coolness 
in colouring is the first and only key practice 
has hitherto established in punting, although every 
colour may be adopted and adapted as an archajus, 
key, or tonic, according to the expression of the 
subject, the use of the tonic in each art being to 
give the repose which is essential to the gratification 
of its organ. 

177* The places of a variety of colours amid 
any general hue^ as observable in nature^ and often 
admirably employed by the best colorists, are pre- 
cisely as various and analogous as the Graces used 
in musical performances, and Uke them, also, are 
sul]||ect to the regulation of hamun^ and melody 
in both arts, although, for the most part, they are 
the effusion of taste and feeling. 

I7S4 But it is inexpedient to refine into all the 
analogies of the two sciences, it bang sufficient, in 
the present instance, that those we have adduced 
are valid as science, and practicable in art. In 
pursuing and applying them, nevertheless, the . artist 
has to guard against being seduced by senie, or 
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misled by mechanism, to quit the proper office of 
colouiiogy which is the adminiBtering to natural 
traih aad poetical ezpraaoii^ aToidiiig thereby the 
parallel error of modem miiflicSang, of trampling 
her elder sister under foot, by forcing colouring into 
subserviency to the eye alone, instead of addresnng: 
the imagination and aflectiona through the eye, aa 
the chief organ of mind. 

179. Yet are not any of these coincidences, nor, 
in particular, those which refer to the music of 
ancient Greece, undeserving the attention of the 
artist as hints for practice, nor of the learned mu- 
sician in regard to the genera, we therefore recom- 
mend them to their investigation, it being beyond 
our design to speculate further concerning the lost 
arts of antiquity. The examples we possess of 
Grecian works are sufficient to justify our faith in 
the excellence of those which are known to ns only 
through their reputation ; nor ought we to lose sight 
of the remarkable tradition, that it was by the princi- 
ple analogy (whatever they meant by it, or 
whelever they got it) that the Greeks carried the 
arts to the very acme of perfection* 

180. Some of these analogies of the sister arts 
have been well pointed out by Avison in his Treat- 
tise on Musical Expression,*' and by tiie celebrated 
Jones of Nayland, in his "Treatise on Music,** 
wherein he remarks, — " In all composition great is 
tiie effect of cmbroAt; soft notes are more soft after 
those that are rough, harmonious notes are more 
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barmonious after those that are harsh and grating, 
alow notes are more acceptable after those that are 
quick. The flame art; is applicable to air ae to 
harmony, evwj ooncard is better relished after a 
preceding discord, and the force of every melody is 
most lielt when it succeeds to a melody of aa oppo* 
site natorey or is tempered with it^ as the dltoro 
and oscuro stand together in the same piece cf 
painting, and strike the eye at the same instant. 
In that well-known trio of Handel, The Flocks 
ihaU leave the Mounimnt the savage roughness of 
the vocal base, full of rage and passions, sets off the 
plaintive softness of the melodies in the two upper 
parts."—?. 65. 

181. To the above coincidmuses of ohnmiatlcs 
with harmonies or music, many others might be 
added, but the foregoing may render the uniformity 
of stmcture in the two sciences sofficientfy i^pareot 
U, however, there be still any perplexity or ohscority 
in our positions, it arises chiefly from the necessity 
of employing those terms equivocally and in com- 
mon whidi belong properly to. these seienoes as dis* 
tinct, but which, nevertheless, a fitlile disorimina* 
tion of the reader will make clear. 

182. We may therefore terminate the present 
head with the remark, ih«t» although colours have a 
Science as distinct from any necessary connexion 
with that oiJigureSf or plastic^ or pictwral Jbrms in 
pamtmgt w that of musical sounds is from figwra^ 
Une language, or the images of poetry^ and are 



Digitized by Google 



COLOURS AND SOUNDS. 



91 



similarly associated; neverthelessy each of these 
sdencea has its highest office under such figurative 
ooiijimction> as we shall further shew ; whence the 
field in which the chromatist may exercise his ge- 
nius is as diversified and extensive as that of the 
musician. To disclose the subtleties of the sdenoe 
]S» however, beyond the purpose of an essay, de- 
signed principally to illustrate the analogy of co- 
lours. 
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CHAPTER X. 

ANALOGY OF FIGURES AND COLOURS. 

183. The remarkable ooincidence and analogy 
of tbe natural systems and sciences of coloms and 

musical sounds, winch we have amply unfolded, 
belong no less surprisingly to the systems and 
sciences of Calaurs and Figwrest upon which all 
graphic art, pictural and plastic, depends ; whence 
this latter correlation is rendered more intimate to 
our design than the former, and more interesting 
and important to the artist. 

184. As the three primary colours, Yellow, 
Red, and Blue, are generated from a spot by the 
re&action, reflection, and inflection of light \ so 
finxm the direct, reflect, and inflect motions of a 
poifd are generated the three Fbimart Figures. 

EXAMPLR XXV. 

I A ( 

and as all the hues, tints, and shades of colours are 
produced by the variation and composition of the 
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three primary colours, so are all possible figures, 
constituted of line«» 8uifaceB» and Bolids» produced 
shnilarly by tlie variation and compositi<m of the 
three primary figures. 

185. It follows that all graphic art, and that of 
drawing in particuhur» consists elementarily in the 
ability to form the three primary lines, straight, 
angular, and curved, in all their variations of posi> 
tion^ gradation* and composition. 

186« As every colour, according to its distinc* 
tion, comprehends hue, hreadthy and depthy and an 
infinity of shades, or degrees of tenuity and depth, 
between its distinguishable extremesy so also has 
every figure its specific farm, hreadiht and iltfj^^ with 
infinite degrees. Thus by widening the Right line 
[XXVI.], or giving it breadth, it becomes a Par<iU 
lehgram [XXVII.3, and by superadding to it 
depth it becomes a ParaUelopipedatk [XXVIII.] 

Examples. 

xxYi. xxm xxvm. 




I87. Again, by adding breadth or surface to 
the Angle [XXIX.] it becomes a Triangle 
[XXX*], and by superadding thereto depth it 
becomes a TOrahedran. [XXXI.] 
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£XAMPL£b. 

xsnc XXX. * xxxi 




188. And, finally, by giving: breadth to the 
Curve fXXXIL], is fomed Circtdar figure 
[XXXIIL], and hj superadding to it depth it 
becomes tbe* Sphere pCXXI V.^, wbieb is the final 
extreme of all figures; just as colours may be 
deepened in degrees down to perfect depth or 
blackness, "dliich is the final extreme of all 
ooloiiTB. 



xxxn. xxxm. xxxiy. 




189* Again, as ihe primary colours, by com- 

pounding in the simplest way by pairs, produce the 
secondary colours, so do these primary figures, by 
a like composition, afibrd three Secondabt Fi- 
gures. Thus by the union of linear figure with 
the ani^nilar, is composed the Prism [XXXV.] ; by 
a like combination of the line and circle is pro- 
duced the dylinder [XXXVI.]; and, finally, by 
the only remaining pair of primaries is composed 
the Cone [XXX V 1 1. J ^ and as the primary and 
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secondary colours are chief among colours, so are 
the primary and secondary figures chief among 
figures. 

EXAMPLBS. 

XXXV. xxxTi. xxxvn. 

190. Like the more broken and tertiary colours, 
these latter figures are again adapted to tertiary and 
endless combinations in less regular and more com- 
posite forms leaning individually toward one or 
other of their primary and progenitor figures. 

191« And as each class of colours may be com- 
mingled by a due synthesis in the final extreme of 
Blackness, so this analog)^ in composition extends 
to that which is final and all-comprehending in 
figures — the Sphere* Thus the Pmniy the Qy» 
UndeTf and the Ome, combine in the same ses- 
quialteral relation to the Sphere coincluded in the 
following figure a sc. The discovery of which 
Jproportioiis between the two latter secondary 
figures and the sphere, especially delighted thos^ 
great mathematicians, Archimedes and Tacquet. 
The entire figure may serve as a primary example^ 
illnatrative of lihe principle of graphic constmo- 
tion, grouping, and composition. 
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EXAMPLK. 

XXX vm. 




19^^. It is a remarkable analogy of ihe above 
group that the proportional areas of the bases of its 
three constLtuent figures drcumscribiDg the central 
pcnnt touched by the sphere, are coiiicideiit with 
the proportions in which the three correspondifig 
elementary colours harmonise and combine neutrally, 
and cQmpensate each other. 



EZAMPLB. 
XXXIX* 




199. It 18 by ihe reasons or ratios established 
in the original nature of ihese elementary figures 

that they are adapted to regular harmonious and 
discordant combinations in the manner of colours. 
Indeed the Infinite Wisdom that contrived these 
beautiful elements baa fraught tbem wiih admirable 
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properties, wonderfully suited to exercise the logical 
intellect of the geometrician, and to the disclosure 
of infinite utilities for the adTanoement of all arts, 
and tbe benefit of mankind. 

194. Our present concern is, however, confined 
to the analogies of sense and taste in the properties 
of figures and colours, which alone present an 
inexhaustible field to observation ; desirous in eyerj 
case to avoid needless amplification, to check ex- 
uberance of imagination, and to simplify for the 
sake of perspicuity, we quit the geometry of figures, 
and confine our remarks to their eesthetical rela- 
tions and analogies, which the susceptible faculties 
of the artist will readily appropriate tmd improve. 

195. Among the most remarkable properties of 
these elementary forms is the mysterious analogy 
whereby each figure contains virtually all the others, 
as every colour contains all colours, every sound 
aU sounds, &c. ; indigitating, as it were, an essen- 
tial identity of formal causes, the administration of 
one ruling universal intelligence. 

196. Thus the Cone is Unear in its axis, &c.,' 
angvihr in its perpendicular sections, &c., and 
circular in its horizontal sections, &c. ; and, doubt- 
lessly, the many celebrated properties of the conic 
sections arise from this accordance of the primary 
figures in the cone. The same holds equally of the 
sphere and other figures, and all figures coinscribe 
their own forms to evanescence. 

197* Farther, of those celebrated solids called 

H 
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platonic bodies, whioli are ibrmed of regular and 

equal plane figures termiuated by right lines, of 
wbich three only can contain a solid* and that also 
under the three species of angular figure as acute, 

right or ohtme ; namely, under equilateral trU 
angkst squares^ and pentagons. 

EZAHFLB XL* 

ADO 

which three are the first and simplest plane figures ; 

and of such bodies or solids the equilateral triangle 
afbrds three only, namely, the tetrahedron of 4» 
ihe octahedron of 8, and the icosihedron of W equi- 
lateral triangles, unfolded as follows : 

EXAMPLB XLI. 




1^, The two remaining plane figures, the square 
or right-angled, and the pentagon or obtose^gled, 

can contain each only one regular solid, namely, o^ 
the first form the cube or hejcaJiedron, of six squares^ 
unfolded, in form of a cross^ thus» 



ElAHPLB XLIL 











6 
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and for the remaming form, the dodecahedron of 
twelve pentagong, «s unColdod ia tbe foUowing 
figure: 

EXAMPLB XLIIL 




199. These figures, as unfolded, are the arche» 
types in nature of sMJhralJbrmSy as developed from 
their solid buds. They are found likewise in their 
capsules and other natural objects, and oontribate 
beauty to many of the forms of art. 

SOO. As each of the primary colours leans to* 
ward and participates of tiie other two, without re> 
linquishing its distinct hue and character, so does, 
in like manner, each of the elementary figures run 
into and embrace the others without quitting its 
species; thus, the imgU^ which is the natural 
mean between the right line and the curve, holds 
the middle station, also, among the figures ; whence 
it has great extent of application and a triple linear 
relation, as Mows : 

EXAMFLS XLIV. 




&i^bt<UaM. Comd. Omnpooiid. 



IQO ANALOGY OF FIGURES AND COLOURS. 

201. These, again, have a like participatioD, 
md, OA curviUneaTf are triply distinguished, as 

Example XLV. 




Oaorax. Oanc»TO-ooDTex. 

which also have their various intermedia and com- 
pounds ahounding in the foliage of trees, archi- 
tootural tracery, and other pictoresqne shapes of 
nature and art, under every variety of positiim* 
horizontal, vertical, and diagonal, &c. 

^Oi^. These relations of figures may be followed 
into others endlessly, for the whole fecundity of 
forms depends upon a similar triple analogy, where- 
by the relations of the primary figures extend to 
all their variations, divisions, and compounds, to in- 
finity ; the entire regimen of figures in this respect 
being exactly conformable to that of colours, and 
presenting a boundless field for instructive exercise, 
speculative and practical, in the production, compo- 
sition, and analysis of figure throughout art, and 
jronderfuUy facilitating invention. 

203. As the sphere is last in the scale of shapes, 
forms, or figures, so it is the most perfect and uni- 
form of all, and, in this respect, it resembles the 
point by which they are generated, between which 
and the sphere all other figures are included, the 
letter comprehending, between its peiiphery and 
centre, an infinity of points, radii, and angles, and 
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circulating with boundless fecundity into an infinite 
variety of forms ; tbe point aiid Bphwe agreeing also 
'in analogy with the generating spot of light, and 
terminating sphere of shade in colours. * 

^Oi. Haying thus briefly discussed the ele- 
mentary figures of graphic and plastic art in refe- 
rence to coloars and painting, we leave their exl> 
tended application to their correlative branches of 
sculpture and architecture, Sic, to the reader, r»> 
#Brring him ibr farUier remarks thereon ' to oar 
*• Analogical Philosophy," wherein we have regarded 
the subject under other views. 

205. It is sufficiently apparent from the forego- 
ing premises, that all graphic designing, indudnig 
delineatioji or draiviiigy grouping or co?iiposition, 
and linear expression, consists elementarily in the 
ability to form the three primary lines in thenr 
various positions, gradadcHis, and cbmpodtions. It 
is also apparent by what nice and infinite progres- 
sion figures run into each other, or, in other worda» 
by what wying fonns the figures of bodies are 
mellowed or melodised in a regular and infinite 
scale, coincident with those of the musician and 
colourist. A geometrical distinctioQ is also to be 
remarked between the intimately connected arts of 
drawing, painting, and sculpture, whereby the first 
relates to lines, the second to surfaces, and the third, 
to solids, 

S06. 6S^cei8 the melody of forms and motioiu^ 
blending and flowing from one figure to another. 
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and is hence a chief element of beauty in forms, 
and it is a9 distinct from the harmony of forms, 
which ooosiate in their OQDtraste» as the makMiy of 
cdknira and aoiiiidi is from dieir hannony* 

^07. Symmetry consists in the proportions and 
subordination of figures ; and Composition consistB 
ill the ooDjimclioa of aU ihese in rogolar and 8iib> 
ordinaied groupes and wboks; the analogy of 
which altogether, with the melody, harmony, and 
taomposition of music and colours, is precisely evi- 
d«it» aad helps as to understand why Beaufig 
belongs chiefly to melody in the arts of musical 
sounds, colours, and figures, and throughout the 
aGianoe of aenae^ and why the variety of our judg- 
flMDli and tastes conoarning beauty is dq^endent on 
ihe le qwi a itfc p a of sense as influenoed by cokivaliiMi 
and custom. 

d06» If we follow these ooincidanoes briefly into 
aeoM of BBture*8 works» we may remark how both 

the regular, and seemingly irregular, forms, called 
picturesque and beautiful, arise from circuUm flow- 
ing into mguX/or forms, and thence by gradatmi 
into the /tMor, as we see in the eaqnisito graining 

of woods, and other natural objects ; which figures 
run linearly into each other, as in the outlines and 
mnificatums of trees, foliage, te^ spreading m/fer^ 
Jhmlfyf end expanding into ioUd fonns and msiisse, 
of like geometrical and harmonic relations, generar 
tiye of plastic beauty; gliding and eliding from 
Sgm to flgore^ as seen in marbles^ dooda, the 
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graoefol flowing and oomnolving of the stream^ &c. ; 

elicitiiig picturesque beauties infinitely, according 
to unvarying principles of cnrder and harmony* 
throngbout figaie» nnmbery and motion, and vari- 
ously expressive to aense. 

209' The same may be remarked not only in 
the solid substances of nature^ but also in the Hqudd 
rippling of the brook, the currents and undulations 
of rivers, the foam, billows, and breakers of the 
torrent and the ocean, and in the elastic, glorious, 
ethereal forms of the sky. 

310. It was according to a similar analogy that 
Mr. Luke Howard ingeniously analysed the pri- 
mary forms of the Clouds ; one of which he de- 
nominated SiraiuSf another Cirrus, and the third 
Ckmulus ; the first being linear, the second an^ 
gular, and the third globular or circular;* whence 
his compound secondary forms are Cirr<hstraiuSf 
(XfTihoumulus, and ChmiuJUhsiraius ; and he com- 
pounded the three under the denomination of Cu- 
fnulO'Cirrostratus, or Nimbus ; an arrangement of 
this branch of meteorological sdence» wherein na- 
tural observation goes sagaciously home to original 
harmonic principle, simply, elegantly, and inge- 
niously. 

Sll. It appears, &rther, in a manner perfectly 
coincident and analogous, how figures contrast and 

* See the vignettes which fonn the grey backgrounds la 
the preceding diagrams of colonn, for which we src indebted to 
the eiulfhl asnBlance of Mr. D. LncM. 
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harmonise each other in art, with reference to 
pictural composition and its various forms — linear, 
ftnyilay, cbcttlar, and €ompoimd; and why the 
modern artist haa made snch eminent use of the 
primary angular, pyramidal or middle form in par- 
ticular, in the grouping and composition of his 
fgwreSf &c 

The meet graceful of the modern masfeera 
have employed principally undulating curves in 
their figures and compositions, or the Hogarthian 
line of beauty — whence the grace of Coreggio j but 
the ancient Greeks composed yarionsly with the 
three primary lines together ; and to this may he 
attributed the more energetic, natural, and nohle 
character of their works, and of those of Michael 
Angelo also, which were founded upon them. 

213. Upon inspecting the great works of Ra- 
phael generally it will be remarked that he com- 
posed principally upon the curve and circle, of 
which his " School of Athens," his " Last Supper," 
and his Death of Ananias/' are examples , and 
Leonardo da Vinci delighted in triangular and 
inadic compositions, as appears in his great work 
of " The Last Supper." Thus we have evidence 
of this regimen of forms in three of the greatest 
masters of the chief modem school of design. We 
haye spoken principally of historic composition, but 
the same principle and analogy apply to landscape, 
and every branch of pictural art. 
' 914. Tlius we may instance as an example of 
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the beauty arising from this harmony of forms 
in the grouping of trees, the effect with which the 
tail and siraighi poplar and the angular and 
ramidal fnne rise over a group of weeping wiUowv, 
or out of a circular mass of trees ; a sort of com- 
position in landscape often introduced, admiredt 
and felty although not onderstood as other than 
the effect of variety ; for although in variety there 
may be some accidental beauty, it is not every 
variety that is beautiful* and that is only such 
which subserves some law of harmonj, of which we 
have here shewn the most universal in ionad, co- 
incident with those of colours. 

215. The chromatic axiom before given* which 
prescribes in the harmonising of colours a due 
exhibition of the three primaries in community, 
belongs to a universal law of harmony, and is 
equally applicable to forms \ for ikere can be no 
perfect harmony in Ufa composition of figures, in 
which either of the three gefiera is wnntingy and 
the varieties of harmony in composition and design 
depend upon the various predominance and sub^ 
ordination of the three. Hence, of the seeondary 
Jgures, the Cylinder is harmonised and contrasted 
by the Triangle, &c. ; and the Prism by the 
Circle, &c* ; and the Ckme by the Parallelogram, 
&c. ; for by these means the three primary figures 
are combined in various predominance and subor- 
dination together. 
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QiC). Hence the chromatic rule, that any se* 
condary coloti/r composed of two primaries unll be 
harmonised epposmg io U the remmnmg pru 
maryf comports also with platdo form or figures. 
It is hence that the parallel forms of an architect- 
ural stmctare, compoeed of righi Hnes and anglee^ 
give harmony and beauty hy opposition to the 
irregular curves, and compound or broken forms of 
a landscape ; and that the circidar temple, or 
e^ndrical column^ contrast the angviar and 
deoieiue Jbrms of mountain scenery, when sndi 
forms are in due subordination ; and they equally 
destroy harmony when, by either of them unduly . 
predominating; they subdue the unifying fonns» 
Uie archeus and key-note of the composition ; just 
as a touch of Red gives value to the Greens of a 
landscape, or when predominating it destroys the 
harmffiny of the picture* 

€17. The beautiful and regularly geometrical 
temples of the Greeks were admirably adapted to, 
and contrasted by, the rugged grandeur and sub- 
limity of their loealitieo, to which tiie exquisite 
senses of the Grecian artists had unquestionably, 
not accidentally, but designedly, adapted thenu 
To secure consistmcy with oontrsst and fill the 
hsrmony, the key-notes and aroheus of every com^ 
position must accompany, and be accompanied by 
successive and simultaneous consonances. With- 
out these consistency may be without beauly, or 
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beauty wantiag consistency, and both unsatis- 
fiictory to coirect tatte and judgment^ whifih 
vequnre that boA lense and the' mind should be 

satisfied. 

1218. Hence also arise, on the other liand» 
beauty and hanneny from trees and aairaate ^nueiy 

er a touch of landscape in sabordinatioii to archU 
tectural composition ; the principle is universal : 
and wherever forms compounded principally of two 
primary figures predominate^ the third primary 
figure introduced in subordination will infallibly 
contribute to the harmony of the composition. The 
oases of a^hcation of this rule are innumer* 
able» and extend to every dimaity of contrasting 
figures. 

^19> It is according to the same principle that 
the oembinations of trees, shrubs, and flowers, with 
urns, basons, balustrades, and fountains, convolTad 

with the tribes of parasite plants, amid grass-plots, 
steps, and terraces, ornamented with sculptures, and 
eonjoined with architectures, aflbrd beautiful do- 
light — ^the winning graces of nature mixed and 
entwined with art, and, on the contrary, that the 
£nest regions of the untamed wilderness, debarred 
of the episodes of the painter, afford hardly a {Mix- 
ture worthy to be called a work of art ; so that to 
conciliate taste, and interest humanity, the trace 
and hand of man must somehow animate and con- 
trast the works of the Creatoir. . In a higher respect 
are natural and diviiic analogies carried into re- 
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ligious art, affluent of sublime beauty, as exemplified 
throughout Gothic architecture.* 

It is, therefore^ on the wholes a &Uacioiis 
and narrow maxim which has been enfeertained hy 
some that geometrical forms are to be excluded 
from pict<»rial designs, as inimical to grace and 
pictnresque beanly i jet these forms are, like the 
primary and secondary coloors, beantifid in them, 
selves individually, and all the precaution called for 
in the artist who employs them in composition is» to 



rt them with the harmony upon which general 



beauty, grace, and expression, according to the design, 
depend ; and to employ them as he employs posi- 
tive colours, not glaringly, but sparingly, in height- 
ening or contrasting for due effect 

^1. In coincidence herewith, the diatessaron 
or fourth, which was held to be the fundamental 
concord of all harmony in the music of ancient 
.Greece, consisted of the above relation, and is ana- 
logically also the basis of all chromatic harmony, 
as we have shewn, as well as that of harmony in 
the composition of figures. 

229. Thus our rules of subordination in har^ 
mony supply the conditions, in colour, figure, sound, 
.&c, which the Greek Uarmonxc Method, men- 
tioned by Tarious writers, requires, aooordiqg to whicht 
infinite individuals, difibring from each other, have 

• Mr. G. R. Lewig, in his « IHustratioDB of Kilpeck Chnroh," 
and <* Ancient Foots,** has treated expressly on tliis sabjeet» 
-with eqoil seamen and ingenuity. 
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symmetrical proportions and universal compensa- 
tion of theb part8» affording in each an hannonions 
whole. This the Grreek scnlptorB appear to have 
accomplished in the var^'ing forms of their statues, 
as readily as the painter can harmonise the endless 
variety of colours hy a regular adaptation in sub- 
orcHnation. And this harmonic method L. Da Vind 
sought, for his figures, in the proportions of each in- 
diTidual with regard to itself, its design, and cir- 
cumstances. 

As to the hmoian figure and human counte- 
nance, to which natural composition, and, in par- 
ticular, ' expression, pre-eminently belwigs, and in 
which ihese plastic relations are more diversified, 
compounded, and subtilised, to them our analogy 
equally applies ; and the artist who aims at nature 
and originality may undoubtedly reap advantage, in 
his studies of the human figure, by looking beyond 
its anatomy to that upon which its anatomy is 
framed ; or, in other words, to the anatomy of form 
itself. For, as in drawing a figure, he will evince 
his skHl in its anatomy by exhibiting the very bones 
through the flesh without producing a skeleton ; 
and, as in like manner, he will disclose his know- 
ledge of the figure beneath the drapery that en- 
velopes it, without producing nudity ; so it is re- 
quisite he should carry his art one step farther, and, 
in all his figures, forms, and compositions, to indi- 
cate the ruling primari/ forms through eveiy thing. 
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without exposing regular aad naked linesi angles^ 
■nd oiicles. 

fid*; Thn gwBi0trical analogy of omipodtkm 

the human figure appears to hate been noticed by 
the masters of the early schools of painting as de- 
riTadfiromiiKiKe anciMitaity asappetnin the works 
of Lomaaxo and oihflni» mystically connected with 
the occult philosophy of the time, and probably 
spnqging with masonry from the same original 
sonioe. It appeals^ alsc^ to hate impressed semal 
eminent modern masters and anihmties with its 
importance.* 

iSiS^. That the human figure is geometrically 
planned and constructed is further illastiated by 
our analogy ; and that the Greek artists drew their 
rules of human and architectural proportions from a 
similar analogy, we learn from Vitruviu^y who says, 
thai if a man Se en his back with his anus extended* 
lie maybe exactly included in a oirde^ the centre of 
which being his navel, the circumference thereof will 
touch the extremities of his fingers and toes, Exam- 
ple XLVIIL, and that if he stand upright with his 
legs straight and his arms extended, he wiU be ex- 
actly bounded by a square. Example XLVI., 
as he may also by a he»agon» and, with little 

* See HeriaaDson Ten Kate on the Beau Ideal Camper 
on Anatomy and Painting/' &c,; Hogarth's « Analysis of 
Beauty;" Steveaa*t ^Homograpbia;" Flazman's " Lectures on 
fionlptaFWy'' Ste» 
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variation of the limbs, by other polygons to a circle ; 
to which may he added, that if the latter figure have 
the crown of the head inverted upon die base 
an erect equilateral triangle. Example XLVII., 
it will be similarly included by the other two sides 
passing the palms of the hand to the soles or tread of 
lihe feet ; and ihns is man in his external form an* 
alogously related to the three primaries of aH figure, 
as he is subject also to a similar analogy throughout 
his nature, and is, in all respects, a microobsuL 

EXAMPLBS 

XLVI. ZLYIL ZLVm. 




It is probable, and may have been re- 
corded, that the ancient Greek architects availed 
themselves of this analogy in the construction of 
their temples, as appears by the head and extended 
arms of a man occupjring the pediment of an an- 
ei6nt';rttin in ** Miller's Antiquities^" LIX., and it 
is apparent, thftt^lines drawn from ^e crown of the 
head to the extremes of the hands of the figure, in 
the square above. Example XL VI., would afford 
the outline of a similar pediment, with space be* 
neath ibr the &$ade of a temple of Oredan form 
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and perfect symmetry within tbe square ; the head 

and hands denoting appropriate places for orna- 
ments above» with other coincidences which will 
suggest themselves to the architect Thus Grecian 
architecture seems as appropriate to the civil ser- 
vice of man, as the Gothic or triangular is to the 
eodesiasticaL 

dS6. Many other curious relations and coin- 
cidences of the parts of the human figure, with 
these geometrical primary forms, and their com- 
binationsy might be pointed out, not without use, in 
the adjustment of iheir symmetrical proportions^ 
and some such have been adduced as mysterious, 
through inadvertence to the analogous relations of 
figure, by geometricians, artists, masons, and mys- 
tics. Nevertheless, we cannot but be persuaded 
that the ancients paid much greater attention to 
mathematical forms and proportions in fine arts 
than has been since done by the modems, and that 
much of their excellence depended upon analogies 
which, although they stultify ignorance, facilitate 
intellect, refine taste, and widen the prospects of 
art 

We need not, however, dilate on the evident 
analogy which will strike the artist concerning the 
figure and subordinate measures and proportions oi 
the body and members of man, which result from 
the direction of the triangle, Example XLVIL, 
precisely in the manner of the coloured diagramSi 
£xamples XV., XVIL 
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Were it possible in all cases to analyse the 
beautiful and expressive forms by which sense is af» 

fected, they would undoubtedly be found to arise 
from some nice combinations and adjustments re- 
solving into the same identical elements. How ex- 
quisite and how beautiful, for example, is the play 
and adaptation of the primary figures in the human 
countenance, — the arched or curved brows, the 
fsircular and glohuUnr eyes, the angular andptfrand- 
daH nose, the ^n^ar mouth, with all the graces, forms, 
and flexures of line and contour, by which they in- 
sensibly vary and combine in the formation of this 
most beantifuly graceful, and expressive of all Hea^ 
Ten's most glorious works. But who shall analyse 
the subtilty of motion through which character and 
expression are depicted by these living forms ? 

How subtle also are the changes and gra- 
dations by which these figures exhibit themselves in 
succession or combination, in subordination or trans- 
cendence, in the same individuaL Thus, in infancy, 
those forms are ronnd which in manhood are angu» 
lar, but in old age become wrinkled, square^ 
and linear^ as form declines towards the element 
from which -it sprang. 

929* We are disposed, therefore^ upon die 
whole, to believe that the analogy of forms herein 
denoted is allied to that celebrated principle of ana- 
logy, aided by which, the artists of ancient Greece 
are stated to have realised ahstnict and ideal heanfy* 

I 
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floid to have carried the plastic arts to that suhlime 
perfeotiim of which they have left us so many im* 
riTiiDed examples ; and* farther, that it belongs to 
a universal analogy which is at once the principle of 
diversity upon which aU yariety dependsy and of the 
unity whidi ooostitates harmooy in all representfaig 
art, and is, therefore^ the natural foundation of all 
truth and heauty. 

£30. Thus all beauty, in sensible art or «sthe* 
ties, is rekliye and dependent on analogy and sub* 
ordination ; and this is manifest in every art, and 
even in accessaries, — as of drapery in painting, for 
no sooner is this rendered principal and without 
veference* than it becomes graceless and absurd* a 
costume or a fashion ; to escape from which it must 
yield in all its changes to the figure it accompanies 
or adoms» but then it will partake in just subor- 
dination the beauties of form, variety, motion, grace, 
and harmony. It is by studying and copying na- 
ture in subjection to her simplest principles and 
most general rules, that art escapes from common* 
place and vulgarity, and becomes original, masterly, 
and refined. 

^1. Although the arts both of colouring and 
design belcQg to sense in painting, the first is the 
immediate work of the eye^ the latter of the hand ; 
if this is more necessary or difficulty that is higher 
in nature^ sense, and science, and more effective of 
feeling and plaasure. Artists lum great need to be^ 



Digitized by Google 



ANALOGY OF FIOUa£S AND COLOURS. 115 

wftre of the aedactioiii of both« and to employ iheiii 
aa^ bases, ea great mettia only; md neither dT th^ 

as chief accomplishments and final objects of an 
art) the true end of which is to move our sympa- 
thiea and eidte onr antipathies through the senses 
pleasnrablyi in alliance with moral purpose. 

232. As music, although a distinct art, is natu- 
rally for the sake of poetry, so are chromatics, al- 
fhodgh also a distinct art, the natural ally of paint> 
ing> and will not; it is devoutly to be wished» like 
its harmonic sister, he allowed to dissolve an alli- 
ance, or subjugate a higher relation upon which its 
chief office is founded, to rei^ in sensual indepei^ 
denoe, wbaterer advantage may arise firom the cSp 
elusive cultivation of either art. We will now, 
therefore, investigate the analogy of chromatic with 
plastic science, upon which colouring in paintbg 
depends, and then finally advert to the correspoftd- 
ing analogies of poetry and music, and the general 
analogy of the whole of these arts by whidi they 
are held in triple alliance sBsihetically* 

ass. The separation which we deprecate bOi* 
tween colouring and painting, has an analogous de-^ 
pravation between the sister arts of poetfy and mx^ 
sk^ arising from the popidar cultivatkii of music as 
pnncipaL ** I disapprove," says Aristotle, ** of all 
difficulties in the practice of instruments, and, in- 
deed, in music in gunetaL Icaliartlfioiakanddiffi* 
cult, such tricks as are practised at the public 
games, where the musicians, instead of recollecting 
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what is the true object of his talent, endeavours 
only to flatter the oorrupt taste of the multitude.^ * 
" These were tbe sentiments of the leamed*** says 
Dr. Buriiey,-j- ''long after the separation of music 
and poetry, and these arc the objections which recur 
and ever will recur to those who regard mono as a 
alaye to syllables, forgettbg that it has a language 
of its own with which it is able to speak to the 
passions, and that there are certain occasions when 
it ma^ be allowed to be a free agent" So haslike. 
wise colour a language of its own, eflfectiye to the 
eye, as in the latter works of an eminent landscape- 
painter, and an influence not unconnected with the 
pasnoDs; but this language and eiisct are much 
more elevated when Intimately engaged in con- 
junction with an appropriate subject in painting, as 
a firiendly auxiliary power, and neither as a tyrant 
nor a slave. [14*5, &c] 

^284. It is true, nevertheless, that such separate 
and distinct cultivation of the arts, is quite natural 
in their progress, and is the means by which the^ 
become individually perfected ; bat it is expedient 
to maintain their connexion and subordination, 
that, through such particularising, the nobler efiPects 
of their alliance may not be lost to mankind, and 
these arts, through division, fall into false extremes, 
sensuality, and contempt, of which music and paint- 
ing are in danger, and poetry not without fear, if 

Mte|ndKUh.TUUe.e: f Hiit Hut. VpU J.p. 4i6. 
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colour should drive design from the canvas, and 
harmonic art finally divorce 

** The heav'n-taaght poet and eaehanking strain." 

Odytaej iz. 3. 

235. Had our veteran in landscape, when paint-> 
ing flome kte beautifol Tisions, instead of looking 
at nature throngli the prism, regarded it» as before 
hinted, through the spectrum, he would have ap- 
proached much nearer to the trt^ of nature^ and 
distingiiiBhed properly the truth of vinon from the 
mere truth of colottring ; in respect to which a 
recent author has, with much knowledge and en- 
thusiasm, celebrated the grammatical accuracy of 
this artist But he who lays too great stress upon 
grammatical and gamutical accuracy, will content 
himself with inferiority in painting and music, 
however he may prefer the florid to the fruitful $ 
nor will grammatica], rhetorical, and prosodical 
accuracy, altogether redeem the finest failings in 
poetry. 

236. With regard to this latter art, what has 
been well remarked in a review of Keat^s " Endy* 

mien," that it is " in truth at least as fuU of 
genius as of absmdit^" may apply equally well 
to such chromatic exsuperances, in which, as in the 
poetry of Keates, **a number of bright jddureg are 

presented to the imagination, and a fine feeling 
expressed of those mysterious relations by which 
nisibk external things are asiimilated with inward 
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ej'po/ients of all passions and afections. To an 
unpoetical reader such passages will generally 
ofpetar mm ravings and ab^wrdUy.**^ And Buch, 
also, it may be said will these chromatic eflPosions 
apptJiir to ail uuimaginative spectator, unacquainted 
with the mysterious, the themeless music of paint* 
ii^l and a fair estimate of the real value of audi 
airt may, perhaps, appear in each case on leftamoe 
to the productions of imitators. 

^7* Most persons have observed, when sitting 
befm n.laifs^ dear» weiL>bunit coaL-ftra^ in aa 
apartnent otherwise unenlightened* strange* ele» 
gant, and beautiful figures, and even grand and 
sublime visions of pictures therein, assisting and 
assisted by imagination $ and if at such time there 
be strewed on the ibe a sprinkling of sea salt, ced 
colours will arise, contrasting the hot and firy hues, 
giving to such visions all the chromatic truth and 
of prismatic colounb i^MUi^ encha«tii^^ 
pictures and fairy scenes to a fine eye and Uvelj 
fancy. Others, no doubt, as Cozens did, have 
imagined fine designs and improved them into 
Iiictnres firom coloured blots; indeed* uudi tbiogt 
are often formed without appavent design, of wbicb 
there is an admirable example in the British 
Museum, bemg a double portrait Irulj coloured 
and inelj charaeterisde of the poet ChttiM3er« 

« S^ftMgr, Pee. 1848. 
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formed in ihe natural jmna of a split agate, wlneli 

has been engraved by Girtin, brother of the cele- 
brated landscape-painter* But such things come 
ihroagh analogy of naturey and are not art, altfaoogh 
the educated artist may be justified in availing 
himself of hints, accidents, and expedients. 

2d& Tbe high puipoie of art is not, howemi 
satisfied by simple excitement of iDiagin8tiQ% it 
requires also that the artist, whether poet or 
painter, should express its objects to sense and 
nnderstandingy as Shakspeare did; *^and give to 
airy nodiings a local faabitation and a name :^ the 
want of which renders art mystical and fantastic. 

239* Pettiness, prettiness, definitiveness, and 
partieidarity, are the first qualities of assiduous art 
in its early efibrts. Every thing therein is ad- 
dressed to outward mechanical common sense, and 
nothing to inward sentiment and poetical imagii^ 
aition* In its advancement mind takes a share in 
tbe productions and enjoyment of art, till imagin- 
ation usm*ps the place of reason and sense, and 
arty becoming fantastic, visionary, and conventional, 
quits natue altogeliher. But it belongs to sane 
understanding, good taste^ and good sense, to pre- 
serve the middle station and legitimate course of 
art, in which it emulates general nature with effect 
and refinement, equally removed frmn die extremes 
of the visionary and the vulgar. 

^40. Still to those who make old pictures their 
standard of colouring, the new light pay render 
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eminent service ; for independently of ultramarine^ 
which is erroneously supposed to have improved by 
age, the materials of the old masters were inferior 
to those now employed, and their key of colouring' 
was necessarily lower, and compelled them to har- 
momse much below nature. It is in philosophy^ 
alEHS as in art, when instead of truths and realities 
it offers us nothing but mysteries and paradoxes ; 
we cannot say there is nothing in them, but we may 
reasonably doubt whether that which is in them is 
worth our research; and when the mysterious 
comes to be preferred to the true, we may justly 
protest against it as pernicious. 

How much more painting depends, never- 
iiheless, on the medial faculties of sense and passion 
in the artist than merely on either his intellectual 
AT physical powers, we have some evidence from 
i;he distinctions which have been made in the • 
Italian schools with respect to the esteem due to 
the works of the same master, as produced con 
studio through the mind, con diligenza by the 
Jiand, or con (nmore vrith sense and impassioned 
regard ; of which the latter haye ever been of chief 
estimation. Hence also arises the esteem which 
the sketches of the artist, as distinguished from his 
slighted performances, often justly obtaarfrom the 
truly connoissant above his finished works, from 
possessing more truth of nature and spirit of the 
master and of the art, than his more laboured and 
embodied performances. 
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So much for tlie chromatic relations of 

painting through the analogy of figure with colour, 
as before shewn of colour with sound* whence their 
common alliance with music or harmonic science^ of 
which we have demonstrated ihe chromatic analogy 
whereby it is connected with painting on the 
one hand, as it is, through words or sounds, signi- 
ficant in language, with poetry on the other ; and 
ihence gives laws and regulation,. as it were^ to the 
whole as harmonic arts. We now, therefore, pro- 
ceed to the more intimate association of chromatic 
art with poetry, and the analogical conformity of 
iliese arts, and their various relations to material, 
sensible, and intellectual natures. To those who 
would investigate the analogy which subsists be- 
tween Musical sounds and Oeometrical figv/res, 
•independently of chromatic sdence, the way is open ; 
and the celebrated Tartini, so eminent in Harmonic 
art, has deduced all musical harmony from the 
geometrical relations of the Cirele and the Square; 
he was of opinion, also, that from sentiment, sup^ 
ported by science, and assisted by physical truths, 
.''a discovery might be made, one of these days, 
what and how great tlie extent of ph^^sico-karfnoniie 
science is, of which music is but a small part,'* &c. 
' — See Stillingfleet's Principles and Power of 
. Harmony," p. 119* &c 
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CHAPTER XI. 

POETIC ANALOGY OF COLOUK«# 

943, FiKALtT, in iBstlietacal Chranslies, there 
remain for discussion the analogous element ar>' ac- 
cordanoe of literary art and poetry with the system 
of ookmn and eoloiiring» in the manner previoinl j 
porraed with regard to the arts of muiRe tntd paint- 
ing, — in process, also, from the figures of matter to 
•the figures of mind, from geometrical and plastiCy 
16 rhetorical and poetic figiiieB» the coamcn nee of 
tenm in these arts indicatiDg a general aooeardanee 
in nature and relation. 

244. Painting is s branch of graphic ari, 
which* dmding, heeaae on fStue one hmd Hier&i 
and, on the other, pictural, — on the one hand 
hieroglyphical and symbolical, expressive to intelr 
led^ andy on the other hand, imitatLve and exptes- 
8l?e to aenae^ — on tho one mdicadTe, on the other 
portraitivc j and it is probable that the invention 
<^ letters or general signs, and the establishment of 
painting or indiridual repraaentadon as 9 dfistinet 
art» are ooevaL Aiming at the same end, and di- 
verging through distinct media, the one became 
poetiy, the other painting, and they are truly sisters 
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of die mn» pavtntage, m w^mksAoia wUSk mvurio 

or harmonic art. 

. £45* Poetry ocmiioins iignification and .expres- 
um to Iwnnfwnio flouiid, and the first natter ^ 
awsh mffoSiBcB&m and ea^fOiBuni k die biunan 
voice. , 

^4t6. The primarj vocal sounds* as represented 
hf letters^ axe the voweki I» A* anabigoiiB in 
sound to the primary tried of the eemmon dnNrd 6f 
music, as they are in figure to the primary forma 
of the Une, oirek, and angle, in painting; and 
fton these poiwa, addressed to the ear and eye» 
the entire scale of alphabetical consonances and 
letters may be deduced^* from which all the more 
compennd somids synificant of the foet are pro* 
dnoed in the eenstenetien of imrds, aa figwrea In 
painting arc produced by colours. Music, paint* 
ing, and poetry, arc therefore coincident, sororal* 
and analogoos, at their dementavy Ibwdation even* 
^7. Foeiary, aa a whole, has thoree principal re- 
ferences ; the first of which is to words, or the 
po^rj/ of language ; the second to images, or the 
poeirif ^ inuigmaiian ; and the third to thos^hi^ 
er the poetrT/ of mieUect The first it of nuitorial» 
the second of sensible, and the third of moral re- 
ference ; and of these the second is principel, for 
peetiy» like iia sbtar arte of waaic and paintMig^ ia 
duefly a annsiMe ar^ it it Ihe highest of theaa H ia 

* See Ajudog. PbU. Vol. I. p. 84. 
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true, and bordering on the higher department of 
intellect. 

£4i8. Words are to ihe poetiy of language what 
colonrs are to pamting. The yaried repetition of 

a colour is as the alliteration of painting, and po- 
etic diction and colouring arc the same* So, again^ 
poetic configuration is to the poetry of imagination 
what drawing is to painting ; and the sonl of both 
these arts is alike the expression of beauty, passion,- 
and sentimeuty which analogy has not failed to 
elicit the observation of the rhetorician. 

The mechanism and machinery of both 
arts are coincident, they both demand variety, but 
a variel^ subordinated to unity. The rhetorical 
harmony of poetry requires ihis» and painting is 
rhetoric made risible ; it is oratorical, dramatical, 
and epic, in the nearest approach to reality, and 
the various rules of these arts reciprocate^ and are 
practically availahle in each. 

250, Their subjects and their modes of treat- 
ment are also coincident^ and poetry and painting 
may be regarded as yariations of the same art» and 
alike snborduiately diririble; thus the poetry of 
language involves grammar or prosody, which has 
a distribution and regulation analogous to colours 
and sounds ; rhetoric or prosopopoeia has a like 
analogy to painting and mnsie^ in regard to figures, 
and is the poetry of imagination ; and invention is 
the logic of these arts, the poetry of intellect and 
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Ihonghty appealing to reaBon, and teeming with 
ginular analogy. 

251. Poetry then is the language of analogy 
through which thoughts are figured hy imagination 
as senaiblie images to intellect. The art consists 
in raising and adapting these images to passiye in- 
tellect, so as to emove the passions and affections 
through sentiment and harmonious sounds. It is 
this that allies poetry to musics on the one hand, by 
sounds significantt and, on the other, to painting, 
by images decorated by figure and colour in ideal 
beauty, or deformity generalised from the. infinite 
field of nature, of which the instances are imramera- 
Ue. Thus Collins sings and paints : — 

" Ah ! Fear, ah ! frantic Fear, 

I see, I see thee near. 

I know thy hurried step, thy haggard eye I 
Like thee I start — like thee disorder'd fly. 

For lo I what monsters in thy train appear." 

252. Again, conjoining the three arts, he 
sings: — 

« But ihou, oh I Hope, wHih eyes ao far, 
What was thy delighted meuoie ? 
Still it whiipei^d promiNd pleatun^ 
And bade the lovely soenef at distance hail ! 

Still would her touch the etnin prolong $ 
And from the roolu^ the woods, tho valet 
She eaU'd on Echo stHl, through all the song; 

And when her sweetest theme sheohosc^ 
A soft responslye voioe was heard at ew'rj dose s 
And Hope enchanted smiled and waved her golden hair.*^ 



^ iijui^ _^ L.y Google 



186 VOBTIC AVAJLOGT OF COLOUBS. 



253. Thus these arts unite as one universallji 
and as such they appear combined in the drama, 
wherein poetiy* music, and paintuig« conjoin under 
a tarielj of snhotdiniitian, analogoaa in leguhitMn 
to the keys of music, the archei of colouring, and 
the ordonnance of a principal figure in painting, &c.* 
mfosing a triadie order even into the parts. Tlias» 
in tile Oreek drama, each of ihe odes or choniBes 
consisted of three stanzas, — the strophe, anti- 
strophe^ and epode, concerning which, howeyer, 
this is not the piaoe for particularising; we merely 
mailL a coineidQnee, Ibr language is inadequate to 
the perfectly unfolding and conveying of these 
subtle relations, and it is only requisite to suit in* 
quiry to the subsisting state of knowledge, in the 
progress of which language adapts itself to the 
gradual unfoldings of nature, experience, and 
thought. 

d54. So harmonious is nature, and so disposed 
by nature is man to harmonise, that although dis- 
cordance accompanies harmony, as shade does light, 
he will from feeling compose and relish harmoni- 
ously in art, without science or knowledge of either 
the natural or artificial rules of harmonising. It is 
hence that in music, painting, and poetry, the com- 
mon uncultiTated sense or instinct can appreciate 
and produce harmoniei^ and will avoid and be 
oflbnded at cmde, unprepared, and unresolTed dis- 
.cordauces. 
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** Fiom lianiiony, finom heay'oly hannoay, 
Tliii utthmal tttmrn began ; 
Firooi hanaooy to ]uurmoiiy» 
Throngli an tlie isompaat of the notes it no. 
The diapason dosiiig Ml in inaa.*'— Dtvmir. 

^5. All the scales of harmony in colour, 
flonndy are framed of alternate concord and 
dissonanoe, but theiie dissonances imdeigo com- 
pensation, or preparation, and resolution, variously 
at eyerj step ; whence the majority of the produc- 
tions (^ nature and art» however produced, afford 
harmonies which sense and understanding can tole- 
rate, aiid ac cidentally, too, such as high cultiyation 
and knowledge can approve. 

256. Hence^ also^ it results that public judg« 
ment on the works of nature and man, maugre bis 
want of science and cultivation, may often be ra- 
tionally approved as the results of a correct general 
sense. Thus no air or composition in music be- 
comes popular that is not justly conformable to the 
true nature and science of melody; and so it is 
also in regard to a poem, a picture, or other sub- 
ject, for this bias of nature toward truth is univer^ 
saL Nevertheless, this general instinct or common 
sense, however admissible in taste or useful in social 
life, must be sedulously excluded the jurisdic- 
tion of reason, philosophy, and pure art. 

£57* Nor does it follow that the bias, or mere 
instincts of nature, are sufficient to the high attain- 
ments or perfect enjoyment of these arts, for there 
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18 no bound to refinement^ combination, and ex- 
cellence therein ; and these are dependant, not on 
common sense, hut on a knowledge of their true 
relations^ the rules founded ihereon» and unceasing 
study and practice* 

258. But when these rules and relations are un- 
derstoody any poem set to music* or subject of 
poetry capable of becoming that of a picture, will 
admit of being painted to tbe same- melody and 
harmony of colours that correspond to music in 
which such poem may be 8et» and conformably so 
to the strict rules of art 

259. As music relates to sound simply, and 
poetry (or figurative speech) to signification or 
figure^ and as, when united* they become sauni 
signifioant, so it is with c<^aur and figwtB in paint- 
ing ; the first belongs to its harmony , the latter to its 
poetry, while in the perfect picture these are united. 

are throughout perfectly ooincU 
dent^ philosophically entitled to their classical rela- 
tion as sisters, and to be regarded as the three 
graces of art, entwimng and supporting each other. 

** As genius inspires, 
The sister arts shall nurse their drooping fires ; 
« Each from his scenes * her stores alternate bring, 
Blend the fair tints, or wake the vocal string.'* 

COLUNI. . 

260. All the sister arts are especially arts of 
• > 
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pathos and ezpressioiiy through colours, figures, 
and sentiment, — ^the latter the highest and proper 
medium of poetry is also the chief end and aim of 

the three. We proceed therefore to shew by what 
natural analogies and artihcial associations colours 
are connected with, and trihutaiy, practically, to 
pathos, sentiment, and expression, natural, pictural, 
and poetical, — a matter of eminent importance to 
the painter, and a subject of no mean interest to 
the poet, smce colour is a prime medium of the one, 
and the sole means of the other, and the chief ohject 
of universai sense, through which these artists cre- 
ate, animate, and decorate, — raise, invigorate, and 
adorn their figures and designs with life, heanty, 
and expression, — passion, sentiment, and sense. 

261. This is properly the highest department of 
our subject, is of moral reference, and follows its 
sensible relations, which are first and principal in 
an aesthetical design like the present, and will lead 
us into the consideration of colours in their indi- 
vidual and appropriate characters and capacities, 
with regard to poetical and pictural expression 
practically. 

262, We will premise a few general remarks 
ere we denote the individual expression of colours 
in the natural order of their developement. The 
relative physical and sensible powers upon which 
the expression of colours individually depends!, 
being chiefly of practical reference in painting, we 
have treated thereof more fuUy in our ** Chroma- 

K 



30 PO£TlC ANALOGY OF COLOUBB* 

tography/* under each of tbeir denonuiiatkniBy and 

shall confine ourselves herein to th«r ttslihetical 
and moral expression; a subject which, if it have 
not lieen totally oreriooked, has at least been in- 
volved in neglect and obscnrity. There may. 
Indeed, be some who, although they nrast them- 
nelves have reddened with hope and whitened with 
JeoTf either from oiganic defect or uncultivated 
hciiities, question these powers -altogetlier» yea — 

« The man, 

Whose eye ne'er open'd on the light of heaven, 
Might tmile with scorn, while raptured visions tell 
(K the gagt'cohured radumeeflmkimff bri§IU 
O'eridlcrataoD." 

Yet tbe artist and the poet acknowledge these 
powers of colourt from having seen and felt their 

effects ; and having felt them, it becomes a purpose 
of their art to excite the same feelings in others 
giflted by nature or attainment to appredate and . 
enjoy them. 

2C3. Tliis alone is sufficient to render these • 
powers of colours a subject of interesting inquiry, 
when, according to the expression of Addison, ihey 
are ''obliged to put a fdrtue into colours, or to 
find out a proper dress for a passion,^' In which 
way Spenser, who was a great poetical colourist, 
dngs in bis Faerie Queene,'* that Htmbleness, 
figured as ''Hanultay** in oolonr neutral and re- 
tiring, 

« Was ao aged sire all hoary gr^:"* 
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of Faiih, figumd ai '«Fiddia»'' in iho pmnw 

of light, 

She was arrayed aU ui iil^f u>M4 

that Charii^f in the figure of Chari88a»*' and in 

glowiug colour, 

** Was all in jfeOom robes amjed 

that ** Faisehoody' ii) ^olovr various, flattering, 
showy, and discordant, was 

" Clad in scarlet red, 
Purfled with ^old and pearl of rich asa^y : " 

of Vanityi his *' Praise-desire," in colour attract- 
iyely advancii^ retiriu*, 

** In a long purple pall, whose skirt villi gold 
Was fretted tXL aboot, she was arrayed 

tluit Sope^ figured M '^Spmmf* in coilpur ^xiwlv 

Was dad in Mms^ thai her beseemM wdl 

th$k|; "^B^er^^ic^e*' was in colour 8ubdued| 

" Right cleanly clad in comely and jaUir« i** 

Qn4 Idknessy^ thrown into dadsne^ and Aade^ 
the contr^t of all light and glory, 

<*Th0»iiie«riwi 
Ana^ed ipi habit hhek imd .amice ll^*' 

We 4luM ime SfODisr hrM^ tiuwgh tibe whole 
tehsomatic ecale, and must gmt to liis coloun and 

dSgures a weU-ehos^ and ezpcesiiire anaiLogy* 
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description of the abode of Mammon, and the whole 
of his allegorieSy evince with what masterly efiect 
he emplojed ihe ezpresslTe powers of light, shades 
and colours, in moral description. 

264. And thus again sings Gray, figuratively 
and enharmonically, in broken ooloun, — 

** These shall the fury Passioni tear. 

The vultures of the mind, 
Disdainful Anger, pallid Fear, 

And Shame that skulks behind ; 
Or pining Love shall waste their youth. 
Or JeaUmsy with rankling tooth, 

That inly gnaws the secret heart ; 
And Envy toan, and faded Care, 
Grim-visaged comfortless Dt sjxiir, 

And Sorrow's piercing dart." 

Wherein every line is allusively figured or coloured, 
and he paints the ruthless sisters Fear, Envy, and 
Care, aa Aided, pale, and wan, and grim Despair; 
and the artist well knows to represent the same 
according to nature on the canvass, by livid, sere, 
broken, and sombre hues, and tints of varying 
corresponding expression. 

d65» As the ^Mrmer colours are referred to the 
clothing of the poet*s figures, so are these to their 
complexion and countenance; nor need we look 
for better evidence of the more subtile expression 
of colours than is to be observed upon the human 
face — that masterpiece of nature's expression, in 
which is acknowledged the redness indicative of 
ttiger, resentment, and the sanguine passioos, and 
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the blush of basbfulneBS and sbame, betraying an 

infinity of consciousness ; the sallowness, or yellow- 
ness, of sickness, grief, envy, malice, and the hiliary 
pasrioDs; tbe cold livid blueneu of hate^ fear, 
terror, agony, despair, and deatb ; with a thousand 

other hues and tints of expression and pathos, 
readily felt» but difficultly described or under- 
stood* 

^66. Whether these colours of the human 

countenance are to be ascribed to the various 
agency of nerves, blood-vessels, and lymphatics ; 
whether the warmth and rednesSf expressing active 
feelings, be not attributable to arterial action, and 
the cold hues of passive agony to venous reaction ; 
and whether the passions denoted by the sallow or 
yeUow hue are not biliary affections ; are questions 
we merely suggest to the anatomist, who traces all 
pathetic expression to organs, and takes no account 
of sensible and moral influences, the currency of 
the senses and passicms* for the idiosyncrasies of 
medical physiology are irrelevant to our^ inquiry. 

267. In changing our view from the face of 
man to that of nature in the sky, we find colour 
equally efficient in giving character, sentiment, and 
expression to the landscape, indicating the cahn 
and tbe storm ; and in infinite ways betraying 
through these larger features tbe. latent emotiona 
of the spirit of nature. 

968. It 18 by this power of colours that the 
greenness of spring indicates the youth, vigour, and 
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keibmBB of Uie seasoii ( (hat the light, bright 
jfiUM afid oroH^ hitefl of funniier danote its floral 
fdmt^i fhal the glowlft^ «^ and /mrT^Ai baaa 
of thiiU and foliage proclaim the richness of 

^' Von hangiijg woods that, toueKed hj ailtkuAn, iiSen 
Ai thfey W(*t« UdtMaiing kHM of fire Wkd gold 

and that blue, dark grey^ white, and et- 
press llie gloom and wintry coldness of nainre. 

^69. The analogy of the natural series of 
colours with the course of the day and the seasons, 
cdncides with thd ages ot man, dr the seasons of 
life, tod adapts itself to express tliein in Uie hues 
and shades of attire and complexion, literally and 
metaphorically, from the white or light of the mom 
or dawil of itiAoduoud infon<^, tbrongh all thu 
colours, ages, and stdges of human life, to the blatk 
or dark nijrht of guilt, age, despair, and death. 

According to the like coincidence and analogy, 
the ancient poetd add paiAt^tS personified the 
spring, or Per, as Wight, tnf^titine, aUd cYOWtted 
with flowers ; JEstas, or summer, as lively and 
youthful \ Autumntis, as fruitful and manly ; and 
ifyeinaSf or winte^ev liged, deisrepid, Imd dark. 

^0. llnroughottt all teadonft, and tn ftll ^sottfttHes, 
it is by the colour of his crops that the hopes, 
fears, Joys, acts, abd judgments, of the husbandman 
are excited ; nor are the colours t»f the and 

^ Coleridgie. 
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the sky lew indioatiTe and i mpc rta nt to tibe 

mariner, nor the colours of his merchandise to the 
merchant ; so universal is this language of colours 
the soLe inunediate sign to the eye^ which ia the 
chief organ of external expresiion and intelligenoe. 

^1. Whether it be the face of nature or of 
man that is tinged with the various expression of 
the gloomy and the gay» it reciprocates oomspond* 
ing sympathy in the spectator ; and we even form 
judgments of the disposition, temperament, and 
intentions^ as well as of the youth, vigour* age» 
race* sex* and class of individiialB» £rom colour and 
complexion ; hence colonn have been made common 
symbols of the passions and affections, &c., denoting 
by a tacit consent their connexion with moral feeU 
ing and expresnon* available in the desoriptioDS of 
the poet, and transferable by the pencil to the 
canvass. 

2Jii. Of such popnlar symboUi bku^ denotes 
mourning or sorrow ; gret/9 fear» &c. ; red is the 

colour of joy or love ; bluet of fidelity and con- 
stancy ; yelloWi of jealousy j green, by a physical 
analogy, of youth and hope $ and whiter by a moral 
analogy, of innocence and purity ; as ■ Ughif by 
intellectual similitude, is of truth and knowledge, 
and as darkness is of ignorance and crime. 

273. The forcgouig remarks are not confined to 
the more podtive cdonrs individually, but extend 
to the neutral and broken compounds; every hue 
and shade having its correspanding shade of exr 
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presfidoiiy giving scope to tlie refinements of taste ; 
tlie most subtile and sublime ezpresnons vibrating 

in all cases to the most delicate touch. The 
subject is fertile^ but enough has been adduced 
to confirm the general fiict» if it can be doubted, of 
the natural, sentimental, and moral expressions of 
colours, analogous to that of musical sounds ; and 
of their individual expression, poetical and pictural» 
we purpose to treat in the order of our previous* 
developement, as a sequel to the present inquiry. 

274. By what mysterious power colours and 
sounds thus vibrate and reflect these affections, is 
beyond our present inquiry ; the fact being esta- 
blished, we may, by investigating its instances, con- 
firm our theory, or advance our practice ; in which 
we already acknowledge the power of colours to 
soothe and delight by gradation of hue and shade, 
to excite and animate by their various contrasts and 
harmonies, and to distract and repel by infraction 
and discordance. 

S75. It may be doubted, indeed, whether die 
expression of colour is not naturally more efficient 
than that of form or figure ; for though the latter 
has also its natural expression, it owes its chief 
force to custom, association, and consent ; whence 
lines and forms have almost engrossed the office 
of expression with the painter, but, aided by colour, 
the expression of form becomes irresistible. 

9J6* Perhaps, however, colour and form have 
peculiarities of expression which ought to be dis- 
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tinguisbed ; and if we may yentare an opinion 

thereon, the expression of form is more powerful 
in proclaiming the ardent passions, and that of 
oolour in portraying the more delicate emotions of 
internal feeling and sentiment; tbe one is the 
expression of sculpture dependent on the external 
alone* the other an internal movement more indica- 
tive of the 80ul» compared with which the fermer is 
cold and inanimate. The first is the rhythmus of 
expression, and like those of poetry and music, 
strikes every eye; the other is the sympathy of 
certain natmral chords which vibrate to the eye 
gifted or cultivated to perceive and feel them. 

277* The colouring, therefore, which the artist 
infuses into^ no less than that with which he 
clothes and surrounds bis figures, is by no means 
arbitrary or local, or merely a matter of conformity 
to the natural object, or of sensible satisfaction 
to the eye; but has also in its ultimate view a 
rational and moral reference, dependent on tbe 
subject and the sentiment intended to be conveyed ; 
and our common habits of thinking and speaking 
coincide herein, when we attribute moral and sen- 
sible qualities to colours, denominating them faint 
or strong, true or false, foul or fair, liarmonious or 
discordant, dead or lively, fresh, sedate, solemn, 
good and bad, modest and meretricious, gloomy and 
gay, &c 

278. It is hence by tone and colour that the 
artist is able to excite and aid the ruling and sub> 
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ordmate sentunent of his performaiioein the mamiflr 

of tlio musiciau j and that, although ho copy nature 
in his colouring, he will not do so servilely, but 
with taste^ diaeriiiiiiiatioD, and tt^mace to these 
ends. There is the ideal m colouring as well as in 
forms, which belongs to the perfection of beauty 
and sentiment, which are chief objects of attain- 
ment to the painter, and that to which the philo- 
sophic minds of the Greeks aspired. **Is not 
painting, Pharrhasuis, a representation of what we 
see?" said Socrates i by the help of canvass and 
a Jew colours you csn easily set before us hills and 
caves, light and diade, straight and crooked, rough 
and plain, and bestow youth where and when it best 
pleaseth you ; a^d when you would give us perfect 
beauty (not being able to find in any one person 
what answers your idea) you copy from many what 
is beautiful in each, in order to pr(xiuce this per- 
fect form,"* It is the same in colooring, wherein 
ideal beauty must he induced or generalised from 
the indiTidualities of nature, for there is no other 
source of fine ideas in art or science. 

^79* Many are the victims of the error of 
looking ont of nature lor art, in which even the 
romantic is not frur removed fit>m the real, for, if 
it were, it would not interest us, and, to an at- 
tentive observer, actual life is full of romance. He 
who has rarely removed from his home^ and whose 

* Xeaoph. Mem. CX. 
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lift may beon a eome of dmuestic babita, 

may have remarked that he seldom or never enters 
the world around him without encountering an 
adtentore} and oft^ii one of a very novel and 
foitiaatio character^ well worth reltMingf for its 
amusing or moral interest, and not without re- 
ference to a whole. But life is so full of these 
adTenture«9 and we are drawn and pmsed bo many 
ways, that they are sufibred to escape, while the 
vile unnatural caricatures and fictions of the novel 
and the stage are allowed to usurp their place in 
9Kti and to nauseate a better taste for the exquisite 
rMHties of life $ and ihus, and even worse, dra* 
matists copy the drama, and painters, painting, 
while nature, even in colouring, is neglected for 
exaggeration and hko display. 

280. It is in the natural employment of his 
colours, therefore^ that the artist properly attains 
the reputation of a oolourist ; and in this respect 
be may) perhaps^ take a hint iiom» as well as coo^ 
tribute something to, the poet, who has not failed 
to avail himself of the natural powers of colours 
eH the imagination, in exoitiog, heightening) and 
extending ideas and sentimenia, in the constmotioa 
eP vpithets, the decoration of figures natural and 
rhetorical, and in all the imagery and witchery of 
bis art« Wa may hence remark that many of the 
most exquisite passages of the poete are indebted 
principally to colours for their heauty and effhct. 

^1. The poetic expression of ooiottts must) of 
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coane» be limited to significatiiMi of temu^ 
which, in regard to oolours, h'as been hitherto oon* 

fined to their simple names and relations ; poetr)% 
therefore^ falls far short of nature and paintings 
in ibis reflpect: it is* nererthelem* open to all tha 
refinements of language and art, on which point 
much remains to be done by the poet, and herein 
the painter may refund part of the obligation he 
owes to the bard — 

** Blend the hit tints, and wake the vocal string." 

PoetSy like painters have been compara% 
ti^ly good or bad colourists ; and it is remarkable 

that the poets of nature are invariably the best, 
while the poets of art and imitation are as indif- 
ferent colourists as those painters and copyists are» 
who haye studied colouring, without nature^ in 
pictures only. Hence some of the early poets, who 
probably drew their images more immediately from 
nature^ haTO availed themselves more, and mora 
truly, of the powers of colours than later poets; 
thus Spenser, and Shakspearc in particular, are 
painter -poets, and Lessing attributes the qualifi- 
cation of a perfect colourist — another Titian 
to the poet Ariosto. It is diffisrent in the schools 
of painting, in which colourinor has been the latest 
attainment of the art, but not without traces of 
natural colouring in its early examples. 

But, if the poet is indebted to colours for 
the decoration of his figures and descriptions, much 
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more so is the painter, who owes more to the effsct 
of light, shades and colour, for expresmon and sen- 
timent, than to either of the other branches of his 
practice ; yet the latitude and license of the poet, 
with regard to the use and ezpressicm of colour, 
is even wider than that of the painter, and hardly 
bounded by the usage and variation of nature her- 
self when it suits his sentiment to deviate in this 
respect; hence, with the poet, the sea becomes 
** the black ocean, the green ocean, the purple 
main, the azure deep, the ivhHe wave," &c. ; the 
same of the sky, the land, the forest, and other 
natural objects, no less than with the fictions of 
hk own imagination. 

284. In collatin<r the poets for instances of this 
poetical colouring, none appears to our view to 
have bad more just, natural, and technical, con^ 
ception of the beauties, relations, and powers, of 
colours, than our great dramatist, whose genius 
seems to have been almost universaL Sometimes 
he harmonises with the primary colours, as thus : — 

" Thou shall not lack 
The Jiower that's like thy fare, pale primrose. 
Nor the azured harebell, like thy veina. ' — Cymbelme* 

Sometimes he employs the secondaries, as in the 

order of Titania to the liiiries to honour her 
love, so justly admired by Diyden for its poetical 
beauty : — 

*• Feed him with apricots and dewberries, 
With purple grapes, green figs, and raulberries j 
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And jAntk the wiogi from pointed byittirfkeh 
To fan the moon-beanu fron tiifl aleepbg eyes ; 
No4 to hiiOy eivcfly and do him courtesies." 

ilftdliMiiMwr Night t Dream. 

lo botb the above in^toaces one of the 
three cdom ib imexpremd* as it geoerally ii 
nataml objects, partieularly in flowerv^ wi even in 

their species ; for example we liave roses of redp 
yeUoWt and compound colours only, for nature doe? 
not affi»rd a &it«6 roset but in its plape rofles of 
purple hue, and cdonrB retiring toward black ; the 
game may be remarked of the hoUyhoc and other 
flowers. Colours are, nevertheless, sometimes given 
with poetic license to flowers and other ol^jeets in 
pictures, which nature nerer dared to give, and 
though the colours may, in such case, be required 
in the picture, they are, when m given, m offence 
to truth that makes its impression on iJie mind of 
the spectator. The adherence to nature and truth* 
this best policy of honesty in all things, is one of 
Sbakspeare's irreaistiUe <;hanns» and bcli^ngs to 
excellence in eyeiy art How natural, tender, ex- 
pressive, beautilul, and true, is this» his inquiry 
concerning a sign of sorrow i-^ 

Tkst thip diitf«ipiii^d4lS8seBger of irat, 

AITm WeathatJSndt WeiL 

^6* That our bard discriminated nicely in 

colours is appareut from the following;'^ 
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There was a preOy rtdnest m Ul fip ; 

A little riper and more lusty red 

Than that mixed in his cheek ; 'twas just the diff 'rence 
Betwixt the constant red aod mingled damask" 

A* Km Lik$ It, . 

And again:- 

" If you will see a pageant truly play'd 
Between the pale eoa^tbxion ^ true love, 
And the red ghw cf acorn and proud dudainf 
Go hence a little." 

!287. With what truth and effect he avails him- 
Belf of the chromatic discord of green and yellow^ 
which he uses metaphorically for youih aad jesp 
lousy, as though he theorised in coloiin» in the 

followipg beautifully expressive passage: — 

She never told her iove. 
But let coDcealment, like a worm i' the bud. 
Feed on her danuuk cheek; she pined in thought; 
And^ with a green and yellow melancholy. 
She sat, lake patience on a monumeal^ 
&niliog«fe grief:"~riflt^ mgii. 

The dironniie diseord tberoin retelfes itself in 

^* damask" which is a purple-red, the perfect oon- 
Inst and ecfuivalent of green wnd yetiaw*^ 

^S8& Of this nuun^genent of eoitrast in eo- 

loonng, Shakspeare is a great master ; witness the 
blood of Duncan on the hand of Macbeth, con- 
trasted and opposed to the colour of the ooean i— 

^ Macbeth. — Will ail great Neptune's ocean wash this hlood 
Ciean from iny hand ? — No ; this mj hand. will rather 
The multitudinous seas incarnadine 
MaSung the green one ^ocean3 red, * 

twiif MwAtlA*^-4Ay hamdt ointfyom' ml—', hat I ahnne 
To wear a heart to wkUe" 
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289. Innumerable instances might be adduced of 
ihe oorrectness of our poet's judgment and feeling 
in employing the peculiarly beautiful relations of 

red and white when mingled or opposed j but the 
above and following may here sufiice : — 

I have marfeed 
A tboiisaDd bbMng apjxtriUoiu itait 
Into her fiuie i a Uioutaod imwemi skama 
Id an^el tflftlCfiMifff bear away thoee Uniliei." 

Much Aeb about NiMtg, 

290. Not to multiply instanoes^ we Tefer the 
reader to our Chromatography/' in which we 

have treated of the powers and expression of in- 
dividual colours throughout their series, and illus- 
trated them by examples from other poets; the 
i ngle authority of our great dramalist being more 
than sufficient to establish the fact of poetic co- 
louring, its general relations and expressive effect, 
in strict analogy with chromatic theoty and the 
peintei^s practice. Shakspeare, indeed^ exerdses 
his skill and genius therein with so masterly a 
hand, as often to produce these chromatic effects 
by mere allusion, clothing immaterial things in 
imaginary colours : — 

Thai oomeienoe does make cowards of m all; 

And thus ^ native hue retobuion 

U iieklied o'er with thepak eeut ^thotiffkL^—MimUet, 

Not deemmg it necessary to tell us that " the 
native hue of resolution is of a hoi and fiery red, 
nor that auch colour is subdued by a cold grey 
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**ca8t of thoughV' the -veiy means the painter 
would take to icumble down* or ** sickly o'ery** 
such native hue." In a word, Shakspeare in. 
variably evinces a refined feeling of our art, in 
adapting the relations of colours to his own } but 
in what feeting or sentiment could he be wanting 
who drew all by the hand of nature from the 
fountain of truth ! — 

And he, the man whom Nature's self had made 
To mock heiwlf, and troth to imitate 
With Undly counter under mimic aiiade* — 
Our pleaaaut Willy,— ah 1 is dead of kte I** 

SvEwmur^TBon of fie Mtuet, 

^l. Milton and other of our poets abound 

with fine examples of expressive poetic colouring, 
but theirs have not always the truth and nature 
of Shakspeare's. Byron evinces less sympathy for 
genuine chromatic expression, and his palette is 
principally set with black and red, ** and tints each 
earthy cheek with saUower hue ; " but in this 
there is something not less characteristic than are 
the purple and gM displayed by Homer. 

292. Upon the wliole it may be concluded that 
the sentiments and affections of the mind, as raised 
and expressed by hues» shades* and colours, can 
nowhere, except in nature, be better studied than 
in the examples given of them by the poets. As 
to the elements of passions and pathos, which is 
next in the course of inquiry, it belongs to another 
department of knowledge, that claims the attention 
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«f iha plnlosoplMr* Our preac nt detign lias been 
aeeomplialied if we bsfe in mj mBomm Tindicatod 

the classic sisterhood of the graceful arts by the 
analogies of nature and science^ and justified to 
tnith the reooune and aUasions to their alliance 
whidi hcfe io eon etand y enrk^bed lilenitiwe, de» 
lighted taste, and liberalised the understanding. 
Yet ought we not to pass wholly unnoticed the 
anah^ whereby beau^, iruih, and good, the prime 
objects of intetUecty omndde with the primaries of 
colour, figure, and sound ; every two asserting its 
third in harmonic unity, whence the moral influ- 
ence of the arts of beauty : in fine, this harmonic 
principle perrades the universe, and ere the mind 
can in any degree comprehend moral truth and 
beauly* it most he prepared for them by a cone- 
late amoQBt of good. 

298* Having thus disposed of the general ns* 
thetical relations of colours, it could serve little 
useful purpose to carry the inquiry into the chnw 
mtie relationf of other sdenoes remote from usefid 
reference to the artist, and unconnected with the 
philosophy of taste ; there remains, therefore, only 
to our design, what ii called the {diilosophioal, 
but is atriotly die phyaioal, branch of our 8ubjeot» 
and to this we prooeed. 
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PART IIL 
PHYSICAL CHROMATICS* 



CHAPTER XIL 

CHSmCAL DOCTBINB OF I.IOHT» MBADE, 

AND COLOURS. 

Having dismiised the nathelaoal analogy 
and chromatic relatkoi and harmony of light, 
shade, and colours, we proceed finally to the 
physical doctrine and facts by which the pre- 
mises of our work are eonfinned pn a solid foaDda- 
tion in nature and science. 

295. According to our chemical doctrine d 
light and colours, deliyered under other relations, 
and our brief inquiry into their physical causes,* 
4he ethereal matter, called electric, is light in a 

• "Outlinea of Analogical Philoeophy," vol. II. p. 42; 
''Chromatography," chap, iv.; and Appendix to the first 
cditiioii of tiiif woiIm 
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latent state, and light is the electric fluid, so called, 
in an active and sensible state ; and as the latter 
has been identified with the ethereal matter, or 
power, called magnetic, and both the magnetic and 
electrical powers have two elementary correspond- 
ing states, which, in the former, are called polar, 
BO, agreeably to these relations, is all Ught to be 
regarded as polar, or polarised ; and it may here- 
after be rendered evident that this is a universal, 
and not a specific, attribute or property of light. 

S96. Upon this foundation we have built our 
theory of the nature and relations of light and 
colours ; regarding light as having two states, the 
one sensible, and the other latent, or as visiial 
and eledrioal, and not as a simple substance^ but as 
an efibct of the concurrence of a double elementary 
power (electral and thamal), one element of which 
is the active principle of light, the other passive 
or reactive, and to be regarded as the principle 
of shade or darkness ; the first coincident, if not 
identical, with the oxygen of the chemists, the 
other with hydrogen; for which appellations the 
more appropriate names of Photogsn and Sciogen 
may be substituted with regard to light 

^97' Accordingly, the sunbeam, as it reaches 
the earth, is a compound of these elements of light 
and shade \ and sunlight may be analysed, by pris* 
matic refraction and chemical election, into pho^ 
togenic, oxidising, or whifcniiig rays, and scio- 
geniCf hydrogenmf^t or blackening mja, and, at 
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tiie same time, into others that are variously com- 
posed of these elements and yariously colomed; 
which, agarn, being synthesised by a lens, beoome 
reunited, or focal. 

298. Light is, therefore, the effect of the con- 
currence or conjugation of two ethereal, electrical, 
elementary substances, or powers tiie one an 
agent, of which the sun appears to he the source or 
fountain, the other a reagent, analogous to shade^ 
existing throughout planetary or atmoepberic space^ ' 
and tbence called from tbe Greek lUm. 
Hence the sun's light is a species of oxidation 
or combustion^ a sort of flame attended by sensible 
or latent beat as an effect; and all light is to 
be regarded as similarly constituted, and produced 
by the active uniting of an oxygenic or photogenic 
principle, or element, with an hydrogmic or scw^ 
genie element 

Light has, neTertbeless, been regarded, 
both by common and philosophic observers, as a 
simple substance or effect, having merely intension 
and remission, and not as containing in itself an- 
tagonist elements or principles. 

* The received doctrine <^phu and niinm in deetricity is 
entirely at variance with the troe elemento of general physics, 
and mast give way to the improvements of experience and 
a reformed theory, to which it opposes an obstacle i for how* 
ever essential simplicity may be to easy comprehension in 
science, it loses its eharaeteristie when particular simplicity is 
opposed to that which is more general or univeisal, into which 
it introduces crasplexity. 
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aoo; Nowtan WW tihe first who tai^t t(» 

regard the sunbeam as a compound of rays of 
various colours and powers ; but still be regarded it 
rimply as light» and its beat as acoideiital ; lor^ al- 
thoogli cokrarB caniMi be independenl; of lights yet 
are heat and light entirely distinct. Subsequent 
investigations ba?e shewn that bis analysis was 
ohemioaUy defsctive) he emd* slso^ in regarding 
liglit as composed of colonrsy as he did also in odier 
respects important to art, on account of the great 
authority of his name.* 

SOU Hersohel has investigated the calonfio 
rays; or heat, of the sonbesm ; hot this is rather 
to be regarded, in accordance with Newtou, as 
accidental, or as an effect of another sense, 
than as e constituent principle of lighti Ibr heat 
is not essential to light, nor light to heat or 
caloric. 

802* Scbeele and others have demonstrated the 
esistenoe of rays of sn invisible kindi aooompenyfaig 
the colours of the sunbeam in the prismatic spectrum, 

which have been variously denominated deoxidising^ 
chemicalt phlogistic, and kydrogenising t9.y»t and 
prove the existence of a tenebrous, sctogemc, or 
dark principle, by which light is i&odifled.t 

SOS. Thus we have elements and demonstrable 

* See chap, xiii., exp. i. iu and especially exp. xiii. 
t " Crell's JounuO," vol. iii. p. 202 ; and " Soheele s Eauys," 
p. 206. 
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prindples in place of hypothens, upon whieh 
to explain tbe yarious phenomena of light and 

colours. Accordingly, we may regard the transient 
eohurs of refiacted Ught, and also light iUelf, 
as Oxides qfHydragin^ or PHOTomss^SctooBir, 
produced as species of combustion or Hame, at* 
tended by heat or caloric, as remarked in the eun- 
beam, prismatic spectnuU} &c. 

dOk Thus, alsok are the inhgrmii eohun ^ 
solids and liquids to be regarded under the same 
analogy as oxides of hydrogen; or, which is the 
same thing, as of oxygen united with a phlogistic 
or inflammable element: and thus die phynoai 
cause of all colours is to be explained upon the 
same elementary principle and reasoning. 

d05. Farther, all substances, whether soUd» 
liquid, or elastic, m aiiraoiwe or repulshfe of . 
oxygen and hydrogen, of one or both, or they are 
neuircU or indifferent; and all visible substances 
are coloured ; whence the affinities of light deteN 
mine it either to be wholly or partially reflected, 
transmitted, or refracted, or to enter into chemical 
combination with material substances and become 
absorbed. 

906. Erom these properties and this constitutiop 

of light, through a wide experimental induction, we 
deduce the following propositions : — 

I. That light is electrical, and condsts of iwo 
dements which are concurreni andpolarg the one 
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poBitiTe <Mr oxjgmaaa, the other negative or hj«> 

drogcnOuB. 

II. Neutral homogeneous substances, or such as 
are in a state of iudiffereuce, ?i cither aUractive nor 
repukwe of the eLoments of light, are tranmuHve 
or TRAKSPARENT, and achromatic or coloiuieBS.* 

III. Substances entirelj/ repulsive or reflective 
of these oxygenic or photogenic* and hjdrogenic 
*^ -sdogioDic elemoitB of light* are white and 

. OPAQUE. 

IV. Substances entirely/ attractive or absorbent 
of, or having entire affinity for, both elements of 
light* are black and opaque. 

V. SubBtanoes having partial and efual affifnu 
ties, attractive or repulsive, fur both elements of 
light* according to the proportions in which they 
Qonatitttte light, are partially transparent or opaque* 
t. e, 8EMIPBLLUCID, and colourless or gret. Thoa 
Whitey Qreyt and Blacky correspond to the plus, 
par, and mnuBt of electricity. 

* Hitherto there bas been neither physical nor rational 
explanation of transparency^ cvfry mechanical arrangement of 
parts being quite insufficient to account for this phenomenon. 
Transparency and opacity are physical properticjj entirely 
relative, there being no sulxtance absolutely transj)arent or 
opaque ; for glass and the diamond reflect, and leaf-gold transmits 
light and colour; and, as eifects of vision, we have no doubt 
of their being chemico-mechanical qualities, transparency being 
indicative of perfect clu iuical with mechanical union, which are 
disturbed and wanting in all cases of opacity. 
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VI. If substances have unequal affinities for 
these photogenic and sciogenic elements^ they are 
COLOUBED, and transparait or opaque, aoocnrdiiig to 
the above conditions. 

VII. If, in consequence of this affinity, a sub- 
stance reflect, refract, or transmit light with one 
proporihn of the sciogenic element in defect^ ite 
colour wiU be Yellow ; if in a secwnd proportion^ 
less deficient, it will be Red ; and if in a third 
proportion^ but in excess, it will be Blue ; and 
these primary colours, yariously compounded, afford 
secondary and tertiary colours. Thus Yellow and 
Red affect the positive pole or photogenic ex- 
treme, and Blue the negative or sciogenic. 

VIII. The relatiye proportions in which the 
primary colours emerge from^ or enter into, the 
constitution of light in a neutral or achromatic 
state, are approximately ^ee of yellow^ Jive qf 
ftdf and e^ht qf Mue, as determined by the Metro> 
chrome, and denoted on the Scale of Chromatic 
Equivalents.* And as the two first belong to one 
extreme of the prismatic spectrum, wherein the 
piinciples of light are unfolded^ and on which 
extreme the sciogenic element is in ' defect, and 
fhs the latter colour belongs to the other extreme 
wherem the same element is in excess in tib^ pro- 
portion of eight, as equivalent to three and five of 
the other two colours, it is appai'ent that the two 

* See Chap. XnL eip. xzviu and platie IL p. Sd. 
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elements of light are equal and complementary 
powers^ which powers, in regard to vision, we have 
denominatod phaiogen and MOgeHg hat, in a 
chemical respectt oxygen and hydrogen, and, as 
electric, magnetic or polar, positive and negative. 

307« Such, briefly, we take to be the che- 
ndcal constitatioii and phjaioal caiiaes of light 
and colonn, npon which iheir chromatic idaliona 
and visual elfects depend ; and it will accordingly 
be found, by reference to the first part of this work, 
wherein thaw relationB are folly dendoped, thai the 
present physical theory of light and coUnin, de» 
duced from their chemical elements, is entirely 
coincident with their chromatic laws and relations $ 
in fine, in whatever view we investigate the sub- 
ject, it presents tiie same ample, identicaly and 
infinite system. 

SOS, Hence our physical doctrine of light and 
colours is illustrated and siqiportod by many ad* 
ditional &cts, observations, and expenmenti of 
natural philosophers ; among which may be noted 
the innumerable dark bands, or lines, mixed with 
the Uffhi of the solar spectrum* and abeonding 
most at its cold extreme, discovered by Fraunhofer, 
which indicate the two prime elements of light, 
photogen and sdogen. 

909* Again: In the asB^fg^enaHon, of oxidise* 
ment of metals, which have been not unaptly re- 
garded by Davy as compounds of hydrogerii and 
also in other inflammables, the inferior degrees of 
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cfaddiMfttimit |m)diic(» Blnck, BhuSi Oreen, &c., bat 
the higher degrees afford Redy Yelhm, White, 
&c ; not unifomily, indeed, but generally, accord- 
ing to the luiknown oonntitatton and dreumstances 
of the bities of these in€aittfliab1e8 thenMelves. 

310. So, also, in the colours of flame arising 
from hydrogen gas, and other inflammable sub* 
stttooes burning in air or o]^gen, we may observe 
at the base of the flame* in which the hydrog&n 
abounds, colours tendiftg to Blue ; and toward the 
apex of the flame, where it is more oxygenated^ 
its colours tend to YeUm; between which two 
colours lie the hues of Red* 

dll. The common chemical agents act with 
xegard to inherent colours in a manner precisely 
correspondent to the present chemistry of light, in 

which JMiitet Yellow, and Red accompany the 
photogenic or oxygenic element, and Blue, Purple^ 
and Black go with the eeif^enic or hydrogenic 
element; and the former ooloors neutralise, con* 
trast, and compensate the latter, and vice versa, as 
we have seen. 

$112. Accordingiyi Red, Yellow, and White, are 
flftoted by oxygenous and acid ch^csls; and 
Blue, Purple, and Black, by hydrogenous com- 
bustibles and alkaline substances and agents* These 
also are similar antagonists ; whence, again, Adds 
convert the vegetal greens and Unas into reds and* 
yellows, and Alkalis change vegetal reds to purples 
and blues* 
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313. But as cokrany according to an and^t 
theory, are shades of light, as we hold them to he 

Sciodes of Photogeny or chemically oxides of 
hydrogen^ and as metals are regarded by Davy as 
hydrogenous I so^ by the union of o]^gen with 
metals, are produced oxides of every possible yariety 
of inherent colours, corresponding with the tran- 
sient colours of light and the whole chromatic 
scale^ in strict relation and analogy also to the 
chemistry of light ; the metallic oxides affbrding 
the light or photogenic order of colours in propor- 
tion to their oxidisemaity and also the dark or 
sdogenie order, according to the degrees of their 
hydrogenisation or carbonisation, until it terminate 
in Black, or absolute reduction to the metallic state, 
or perfect hydrogenisation, according to the sugges- 
tion of Davy. 

314. Again, in the general and more permanent 
changes which pigments and natural colours un- 
dergo^ aatfgen hkaclies w lightem them, and 
hydrogen deepens or darkens them; while light 
and air, containing both elements, effect both these 
kinds of change varioiisly, according to affinities 
already spoken of; and the colours of all organic 
bodies, even to the plumage of birds and insects^ 
depend on the same elements, and we have found 
them subject to the same chemical changes and 
affinities uniformly. 

315. Upon this analysis of light depends the 
true explanation of re&action, by transparent and 
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inflammable bodies, wheieby the sunbeam is de- 
compoBed chemically and electrically, photogen and 

sciogen developed, and colours elicited from their 
•Tarious combinations, as above shewn, and here- 
.after demonstrated according to c^tical laws; to^ 
gether with the powers by which colom^ bodies 
variously absorb and fix the photogenic and scio- 
genic elements of light. 

316. The natural philosophers haying re- 
garded darkness as the negation of light only, has 
occasioned the sciogenic element which is in- 
herent in light to be overlooked ; but no mere 
negaUm can produce the p&siHve e£focts of dark- 
ness, such as the chemical changes whibh take 
place on pictures, and in oils, resins, and colours 
^subjected to darkness, producing various hues of 
.brownness and blackness. 

317- Ancient philosophers, it is true, explained 
the production of colours by a mechanical hy- 
pothesis of the union of light and darkness; but 
this, although true in a chemical respect, is me- 
■chanically false, — ^the mechanical mixture of light 
and dark affording only neutral sJiades, whilst 
their Tarious chemical combinations produce hues 
and cohurSf the first being a sensible mixture, 
the latter a latent composition. In the former 
respect, therefore, modem philosophers are justi- 
fied in rejecting this doctrine in its ancient ac» 
ceptation. 

318. As light is a chemical substatice, electric 
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cally coiiBtitated, and polar» having a positive and 
negaiwe eleiiient» whatmr action throws iraalral 
light into an aleotrical atata, or polarity, separalaa 

its elements, totally or partially; in the latter 
case affording colouri, and in the former develop* 
ing fhoiogen and Boiogmi or light and shade. 

319* Now in passing tfarongh farionsly vefraet- 
ing media, — such as prisms, lenses, and lensic 
prisms, and thin bodies of varying densities, &c, 
such as air« glass, and Tarious crystals, — flight is 
decomposed and Tarioosly reduced toward its latent, 
elementary, electrical, or polar states, by the sepa- 
ration of its 'photogenic and idogenic or polar 
elementft, during which eohurs are evolTod acoofd- 
iog to the Tarioos degrees of the deoomposition ; 
Blue passing to the one pole or extreme, and con- 
taining most of the sciogenic element, and Yellow^ 
followed by Bed, proceeding to the other pole, and 
Detaining most of the photogenic power. 

320. And this polarising eflfect of prisma and 
lenses is the more powerful in proportion to the 
greater inflammability and density of their refract* 
ing substances ; for such abound with the hydr^* 
genie or sciogenic element which elects, or attracts, 
^rom light its oxygenic or photogenic element with 
predominant affinity. 

3S1. It is acoording to the same law that, when 
light is repeatedly reflected diagonally, from various 
surfaces, through angular or prismatic spaces, it 
becomes ptdarited^ and 9pm/Jhr or catoptric 
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eokmm are produced.* Thus whatever disturbs 
Hie halanoe of the eteaiantirf or polar principles 
of %ht, denoted hf the terms photogen and sdogou, 
produces or evolves colours. 

This chemistry of light is admirably illus- 
tntod by, at the same time that it accounts for» the 
edRBCts of the beantiM novelty oi photogenic pamU 
ingy so ingeniously accomplished by M. Daguerre, 
Talbot, and others* wherein sunlight reflected from 
an oljeot oast by a lens upon paper prepared with 
chloride cf silver, forms an image thereof, in which 
the parts upon which no light falls will remain 
white; the portions, on the other hand, strongly 
Uluminated* will become completely biack ; the 
demitints will he represented by gret/s, more or 
less dark/'t 

According to the same chemistry we may 
account for the variety of eoloura ao beantifiillj 
displayed in vegetal and animal nature, and prind- 
pally in flowers, which acquire their colours as they 
expand, and undergo all the relative changes of 
hue and tint in theur progress and decay, which the 
immediate combination of these chemical agents 
may be made to produce in the laboratory of the 
chemist. 

9^ Upon the same prindplo may be easily 

explained the production or evohtian of the tircuu^ 

* See Ch»p. XV. 

f Dr. Mcrae s Daguerre's History of Photogenic Drair- 
ing," &c p. 10. 
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ient colours of refracted light, &c. Thus photogen 
or oxygen* and seiogto or hydrogen, having differ* 
ent affimties or activities in the laninous com^ 

pound light, are unequally affected or resisted in 
passing through transparent bodies according to 
the Torioas constitution of such bodies ; and, conse* 
quently, they are anequally refracted, — ^the oxygen- 
ous, or more active photogenic element, being less 
so than the hydrogenous or sciogenic^ the re- 
fraction of hydrogen being abont six and a half 
times more than that of oxygen when they are of 
equal densities ; and being thus variously dispersed 
and compounded in their passage through prisms, 
lenses, &c^ they produce or evolve the yariety of 
colours. In like manner may the electrical and 
magnetic phenomena of the atmospheric regions ex- 
hibiting colours, as in the aurora borealis and 
anstralis, be explained by the same chemie 
theory. 

325. Newton had remarked that inflammable 
or hydrogenous substances refract light more pow- 
erfully than other substances, and that the diamond 
did so most of all ; whence he framed the admira- 
ble conjecture, since proved, that the diamond itself 
is inflammable. By a like analogy we may infer 
that, as non-inflammable substances refract light 
but weakly and with frdnt colours, it is probable the 
oxygenous element predominates therein, or that 
they are oxides, which accords with the brilliant 
discoveries of Davy; and as various substance^ 
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have not only various powers of refracting or bend- 
ing the course of the elements of compound lightf 
and therefore varioiis powers of separatiiig or dis- 
pensing colours therefrom, the chemistry of light 
and colours here advanced affords the most satis- 
factory theory of visual and chromatic phenomena 
as effects of the photogenic and sciogenie elements 
of light, which are identical with the oxygen and 
hydrogen of palpable chemistry. Whence we have 
ventured an explanation of the chief cause of dura- 
bilify and fugacity of colours and pi^ents upon 
these principles in another place.* 

326. Thus colours are sJiades of light, and our 
theory reinstates, in a corrected sense* the ancient 
doctrine of light and cdours, which has heen for a 
time superseded by the beautiful, ingenious, and 
plausible system of Newton, which could be no 
more demonstrated mathematically than a geome- 
trical theorem could be substantiated chemically or 
physically, neither of them belonging to the cate- 
gory of the other, nor being connected by legiti- 
mate analogy. Nor does it derogate from the just 
reputation of the prince of mathematicians and 
sovereign of astronomers, that he may not have 
heen either a physician or a philosopher in the 
genuine sense of these appellations. 

927* Again, Vision and its yarious phenomena. 



* ** Chromatography," p. 96. 
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physicalljr regarded, are to be explained according to 
the same chemioal theoary» foot nataze is, ihroiighottt» 
eLemeDtarily flimple and uni^onn. Aooordingly, if 
the eye, by the agency of the retina and optic nerve, 
have eqtud affinities for the photogenic and scio- 
GBMic demenU of light, it will at onoe discern 
their intensity or poww in light and shades and 
also their various subordination in colours. 

328. To conceive this operation of vision clearly^ 
we have only to regard the sensible or nervous 
power of the visual organ as a secretion of these 
elements of light accumulated, as it were, electric- 
ally by a machine, in a latent state, ready to re- 
combine sensibly with their antagonist principles 
in external light, when reflected from external 
objects, under the various appearances of light, 
shade, and colour, whereby this organ becomes 
variously affected and exhausted; and we well 
remember having once, in the full strength of the 
organ, so entirely exhausted its power by long- 
continued exertion in writing on white paper» 
that sudden blindness and darkness ensued, and 
although, after closing the eyes for a short time, 
vision returned, with renewed secretion, we have 
since avoided such extreme exertion. 

929« This may serve to account ixxc the incapi^ 
bility of vision when the eyes are suddenly removed 
from darkness to light, or from light to darkness ; 
while defective secretions of the oigans may ex- 
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plain the various defects and disorders of mion 
with regard to colours, and the use and abuse of • 
coloured spectacles, and other remedies thereof. 

330. This theory of vision, deduced from our 
chemistry of light, resolves perfectly also the curi- 
ous phenomena of ocular spectra, in which the 
eye discerns those adraititioiis or accidental co- 
lours (variously interpreted by different writers, 
and first especially treated of by Dr. Jurin *) which 
have no apparent cause out of the organ itself ; for 
the balanced affinity of the eye for the two elements 
of light and colours is, of course, destroyed by the 
action of any colour in which either of those ele- 
ments predominates, such predominating ekment 
neutralising or exhausting its own proportion of the 
opposite or antagonist element in the organ, while 
the other element remains free, or accumulates 
therein during the act of intent mion, and, there- 
fore, the organ decomposes, by a due election, the 
light of objects to which it wanders, and affects 
them with an opposite colour, till the balance of 
elements in the (»gan becomes restored* 

331. Accordingly, the spectrum or adventitious 
colour occasioned by any coloLii cd object, attentively 
viewed, is always of the opposite hue, or that com* 
pensatory contrast or harmonic cobur which re- 

* In wi essay "On Distinct and Indistinct Vision," with 
plates, appended to Smith's " Optics," although similar effects 
had been noticed by Boyle, Kircher, and Aristotle. 
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stores the equilibrium or neutrality of light and 
vision, of the laws of which, and their fundamental 
application to chioinatic harmony, we baire amply 
treated in our third chapter, and throughout this 

work. 

33^ A single case of these well-known experi- 
ments may suffice for illustration here: — thus, if a 
large red wafer be laid on a sheet of white paper in 
the full light of a window, and actively viewed with 
undeviating eyes during a few seconds, and the 
wafer be then removed, a green spectrum of 
tbe size and shape of the wafer will occupy its 
place on the paper, or may be seen in any other 
part of the paper to which the eyes may be directed. 
And if any other coloured wafer be substituted fer 
the red, by an invariable law of nature, the colour of 
its spectrum will be of its opposite hue or contrast, 
as expressed on our scale of chromatic equivalents. 

SSS, This effect of any colour intently viewed, 
in producing its opposite or compensatory colour as 
an ocular spectrum; the effect of any two colours 
of the prismatic spectrum, when cast sepsurately and 
simultaneously into the two eyes, in produdng a 
compound sensation and single colour in the ob- 
server ; • the effects of colours contiguously con- 
.trasted in balancmg or subduing each other by a 
similar affinity ; tbe like effects of transparent co- 
lours in glazing or mixture in painting ; the har- 

* Experiment XIV., foUowing. 
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monising influences of colours, and the whole 
machinery of equivalence in all its formsy as dis- 
played throughout this work, — are all explicable 
upon the electrical and polar affinities of these ele- 
mentary principles of light and vision. 

dd4. That the visual organs do secrete these 
elements of light, and hold ihem in a latent state 
ready for the acts of vision, according to their atfini- 
ties with the elements of external light from out- 
ward objects, is evinced by many phenomena ; such, 
for instance, are the light and dark circles which 
appear when the side of the closed eye is pressed, 
the spark elicited in the operation of couching upon 
puncturing the retina, and the powerful action of 
light upon the eye, which may have been long se- 
cluded from it. 

3S5. We may thus account easily for that tem- 
porary blindness which succeeds gazing on the sun 
or any powerful light, as an effect of sudden ex- 
haustion of the matter of vision. Thus, also, that 
kind of nyctalophia which occurs in tropical dip 
mates, which comes on at the close of the day, and 
goes off as it advances, appears to arise from de- 
fective secretion or excessive exhaustion, heing at- 
tributed to diseased digestion, or the power of the 
sun's light, and cured or relieved by seclusion from 
light during day ; while that kind of nyctalophia 
called moon-eyed, which is common to the Bushmen 
of Southern Africa, who sleep out the day, and are 
blind when the sun sbmes, but, like feline animals. 
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sec well in seeming darkness, may well be supposed 
to arise from redundant secretion or defective ex. 
cretion of these principles of light and yinon. 

SS6> We may explain thereby, also, more to 
our present purpose, why the brilliancy of colours 
declines upon long viewing them, especially in a 
strong light» owing to the exhaustion in the organ 
of one of the elements, indncin^ an antagonist ac- 
tion or spectrum, and also why the eye receives 
satisfaction in every case of harmonic combination 
of ooloum. 

SSJ. The eye itself, the organ of vision, pre- 
sents in its mechanical structure some remarkable 
coincidences with the present physical doctrine; 
thnsi it has three visible parts,— thb P^P^ black 
and transparent, the sclerotis, white and opaque, 
and between them the iris, semitransparent and of 
aU colours ; and they form three concentric circles 
on the face of the eye, and possess the three pow- 
ers of transmitting, refracting, and reflecting light. 
In its internal structure, too^ there is a numerical 
conformity of the three humours, aqueous, vitreous, 
and crystalline, as there is also in its three coats, 
the cornea, choroides, and tunica ruichi, &c. 

838. Although modern opticians have taken no 
account of the agency of the eye in the phenomena 
of light, shade, and colours, and have regarded them 
solely as external effects of light, it is perfectly con- 
sistent with the present theory that there are two 
modes of obtaining colours by the refiraction of 
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prisms, &c., by one of which the eye converts the 
light and shade of its objects into colours visible to 
itself oaLj'f the other, by which external light is 
itself distributed by a prism in colours on a screen, 
visible also to the eyes of others. The first of such 
colours, therefore, belong to the agency of the eye 
and sensorium alone, while the latter is external, 
and belongs to the agency of light, of which suf- 
ficient evidence will be a4duced in the following 
chapter. 

339. A knowledge of these elementary powers 
and effects of light, colours, and vision, is equally 

interesting and essential to the artist, the phy- 
sician, and the optician; in fine, the physiologist 
may thence take a hint toward a physical interpret- 
ation of all sensation in the nervous system, of its 
double office, and of the union of all sensible im- 
pressions in the sensorium or brain, as a link of 
identity or amnexioo between the physical and 
metaphysical world. 

340. To conclude, we know not whether this 
attempt to interpret the physical causes of colours, 
light, and vision, chemically, may satisfy other 
minds, but of these we are entirely assured, tiiat the 
first elements of things are powers, and not parti- 
cles, that the modem corpuscular and undulatory 
doctrines, with all the mathematical and mechanical 
explanations hitherto employed, are totally incom- 
petent to the solution of these phenomena, and that 
all the hypotheses they have afforded, like those 
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which they superaededy must ultimately fail at 
the fomidation, however ingeniously supported, 

incapable even of answering the inquiry of the 
poet: — 

" Why does one climate and one soil endue 
The blushing pojtpy with an orange hue. 
Yet leave the Uly paie and tinge the violet blueY" 

M. Pbioiu 

d41. One of the best and most ancient of these hy- 
potheses was that of Empedocles, the Pythagorean, 
from which school have emanated some of the most 
refined and important modem systems. In the 
** Thestettts" of Flato^ Socrates is introduced speak- 
ing thus : — " Let us follow what we just now said, 
establishing nothing as essential one thing, and 
thus hUwk and wkUe^ and any other eohurf will 
appear to us to be generated from the dearHng Jbrth 
of the eyes to a convenient lation. And every 
thing which we denominate <i colour will neither be 
that which darts fortK nor that which is dwrted 
JMhy but something between these/* 

And in another place Socrates is made to define 
colour as " tJie Jlowing off from figures [objectsj, 
conmensurate with the sight, and In^ that sense 
perceived" — Sydenham's Meno of Plato^" p. 49. 

S42. Plato, as we learn from his life by Olym- 
piodorus, was " conversant with the pointers^ from 
whom he leBxni the mixture of c^^ours," his doctrine 
concerning which is delivered in the TinuBUS^ but 
that he was not acquainted with their true nature 
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and relatioiiB is evident from the following con- 
cluding remarks upon their mixture or composi- 
tion: — "But if any one undertake the investiga- 
tion of these for the sake of the things themselyes* 
such a one must be ignorant of the diffiBrence be- 
tween a divine and human nature ; since a God is 
indeed sufficient for the purpose of mingling many 
things into one, and of again resolving the one into 
many, as being at the same time both knowing and 
able ; but there is no man at present who is able to 
accomplish either of those undertakings, nor will 
there ever be one in any future circulation of 
time."— "TimsBUs," p. 543. 

343. It is apparent therefore how abstruse 
Plato regarded the systematic union and relations 
of colours; but as to the Pythagorean doctrine 
above, it wanted nothing but a just application of 
the discoveries in modem chemistry and physics to 
render it as consistent and intelligible as the mag- 
nificent solar system of the same philosophy has 
been by Copernicus and Newton. 

344. Malebranche, also, in a short " Treatise 
on Light and Colours," which he first presented to 
the VTorld in the English version of his celebrated 

Research after Truth,** in I7OO, not long previ- 
ous to the first edition of Newton's "Optics," pro- 
pounded a difficulty concerning colours which he 
was unable to solve upon atomic or Cartesian pria- 
dples, and regarded, like Plato, asi insurmountable. 
Nor are we aware that any subsequent philosopher 
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has either noticed or encountered it, and therefore 
it remains for solution. 

Si5. His question is^ Hmo ten thousand rayg 
of dijff^erent colours, which cut one another in one 
physical or sensible point, transmit through the 
same point all their different impulsions to the 
e^ef" He adds aflberwardsy Which a/ppeam to 
me so great a difficulty as that none hut the true 
system of the world can entirely dissipate and re- 
solve ; " and he thus illustrates his problem : Let 
A, P» £» be a chamber painted with a great 
yariety of eolonrs, as opposite as may be ; that is, 
let there be White at A, next to Black at n, Blue 
at next to Eed at Yellow at next to Purple 
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at «• From all these points, A, n, 6, r, t, let 

lines be drawn, all cutting in one common point O, 
and let an eye be placed beyond it, as in £, c, d,f 
gfh: eH these different colours will be seen through 
the same pmnt of intersection O. And since this 
figure represents only one row of colours, whereas 
we must imagine as many as there are visible points 
in a sphere, the point of intersection O mustr receive 
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and transmit an infinite number of different im- 
pressions without destroying one another." 

346. The wonder of this curious problem, and 
the chief difficulty of its solution, seems to us to lie 
in the assuming that light and colours consist of 
rays and iUoms^ or revoking globuke ; nor does it 
relieve, but only more entangle the questioiiy to at- 
tribute vibrations and undulations to such rays and 
atoms, according to more recent hypotheses, for all 
these are mathematical fictions assumed for illus- 
tration, and utterly without physical or logical 
proof, while they are certainly incapable of qualify- 
ing various coloured lights for simultaneous unin- 
terrupted transmission through the same point 

347« By setting aside these inadmissible oondi- 
tions, and granting, as we must, that the eye is not 
merely passive^ but concurrent in its own office of 
vision, as we have endeavoured to shew, the diffi- 
culty of conceiving the power of vision extended to 
any variety of colours through tlie same point or 
space without interference or confusion, according 
to the fact, will be overcome. 

848. In snch case, the various proportions of 
the principles of light which afford colours, being 
supplied by the object at v, i, r, b, there will he 
as various a conoiurrence of the eye, producing 
coloured vision at A, g^f^ How the conscious- 
ness of the mind becomes affected, is a question for 
another science. 



CHAPTER XIII. 



OPTICAL CHROMATICS. 
THE CHB0MA8C0PE. 

349* There are three spedes of optical effects 
of coloars ; that of the refraeiian of prisms 

and lenses, — that of the transmission of light 
through transparent media» — aod that of the 
reflection of specula, &c. 

350. We have accordingly adapted several in- 
struments, in these respects, to a variety of experi- 
ments illustrative of the preceding and general 
doctrine and philosophy of light and coloursy the 
chief of which instruments are the chramascope^ 
adapted to the achromatism and chromatism, or 
synthesis and analysis of light by re&action, — the 
mefyrochrome, designed for the oommixture and 
commensuration of colours by transmitted light, — 
and the catoptron, suited to confirm the principles 
and relations developed and demonstrated by means 
of the former instruments from effects of reflected 
light and colours. 
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85 1, We proceed, therefore, in the next place, 
to the description and uses of these instruments, 
and first of the chromascope, for the understand- 
ing of which some previous description of the forms 
of which optical glasses are susceptible will be 
necessary. 

Of optical glasses, prismatic, lensic, and 

specular, there are three determining original forms, 
icoincident with the three primary plastic forms or 
figures of geometry : — 1, the plane, % the spheric^ 
«nd d, the angular ; ue. in sections thus : 

1. 1. s. 

I 0 \ 

And these simply conjoined or compounded afford 
all the other forms of lenses ; whence follow, 1, the 

piano-plane ; % the plano-convex ; 3, the piano-' 
concave; 4, the convexo-convex; 5, the concavo- 
concave; 6, the cancavo^otivext or menUcus, These 
are common forms, to which may be added the 
prismic, which partake of all these forms, as in- 
stanced in the following sections, 7> 9> &c. 

1. t. s. 4. ». e. T. •. ft. 

ni LL> Lii 

Plane. Curve. ABgldar. 

And these forms are farther capable of that in- 
finite variation of composition and gradation which 
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terminates their genera in the cube, tetrahedron, 
sphere, &c. 

368* Of such glasiesy the angular are of chief 
importaiioe in cbromatic optics, and tiiey are sus- 
ceptible of all the variety of forms of lenses and 
specula ; linear, as in the common prism, ^ lemiCt 
as in the lensic prism, and 3^ annular ; and maj 
accordingly be plane, convex, concave^ or componte, 
infinitely, in the manner of, and in composition 
with, lenses and specula, &a 

d54. It is apparent, also^ that, — as lenses, hither- 
to formed upon the curve, may he combined with the 
prism, a^i in the lensic prism, more particularly to 
be described, and as they may also be combined 
with cylindrical form in a similar variety, — 
the forms of optical glasses comprehend all the 
variety of secondary figures, prismatic conical, and 
c^lindricaly and their compounds* 

855, And thus much we havjd pr^Jiminated con- 
cerning the forms and figures of which optical 
glasses are susceptible, for the better understand- 
ing of the nature and variety of the lensic prism, 
which is new in optics, and of the effects of the chr(h 
mascope, which instrument is dependent thereon. 
To the learned optician it is unnecessary to mention 
that the third elementary form of lenses has been 
totally unknown or unnoticed, and unemployed, from 
the earliest times of the science ; which circumstance 
has probably occurred from inadvertence to the true 
geometrical elements of figures* 



^ i;jKi. „^ i.y Google 



THB CHBOHA8COPB. 



175 



S56. The common triangular glass prism has 
.been consecrated to science by the genius of 
Newtoiii as tbe instnunent which, while it exhibits 
the. beauties and wonders of light and colours, un* 
folds also tlie mystery of their union and separa- 
tion it has accordingly held a principal place 
among the instnun^ts of the natural phUosopher, 
unyaried and unimproved to this day. 

357. It is geometrically evident, notwithstand- 
ing, that as the figure of the common prism is gene- 
rated by the recitQineor . motion of a triangle, so it is 
capable of infinite yariation, according to figures 
generated by a circular, angular, or compound mo- 
tion of a txiai^le. Accordingly, by the motion of 

, * Nothing is either above or beneath the atteotioD of the 
tme philosopher. Tiie mind of Newton was too gieat to de- 
spise even the toys of children; ioe^-MNet blown fkom a to- 
bacco-pipe) aind- the tiiangularfintm, long before known as a 
toy under the i^pellation of F00F9 PumidUe, became in his 
hand simple^ yet mighty-instruments of sdenoe. The splendour 
of the colours affbrded by the prism had, indeed, at all times at- 
tracted the attention of philosophers, and had been especially 
under th& observatioB .of Newton's immediate predeeesson. 
Digby had accurately described them in 1644» in his treatise 
on bodies, and theorised thereon, on Aristotelian principles, 
with nice discrimination, founded on the curious experiments 
of a Mr. Hall 4>f Worc^tershire, who had written a work on 
luminous coloura, of which we have not been able to find any 
other trace ; although, coincident herewith, some announcement 
of a publication on the same subject, by a Mr. Hall of Uie same 
county, lately appeared, but whether this latter had any oon- 
neikm with the fonner we are unable to teU. . 
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a triangle A B C» fig. 1» pL ix.» round one of its 
sides A B» as an axis, is formed, as it were, a cir-* 

cular prism, which, from its uniting the properties 
and figures of a lens with those of a prism, may be 
called a Lbnsic Pbism, or double convex Pris- 
matic Lens A B C D, and fig. 4., A B I K. 
Again, — hy a like circular motion of a triangle 
£ F G, fig. ^, upon the angle F, which cor- 
responds to the angle of refraction in a common 
prism, mil be generated a similar double concave 
lensic prisMt opposed to the above, E F G H, and 
fig. 4, U K I T. 

358. The figures above mentioned are sufficient 
for the present purpose, jet it is evident that they 
are extremes, between which lie an indefinite series 
of intermediate figures, and that there are innu- 
merable others, both conical and annular, genera- 
ble upon the boundless variety of figure and modon. 
It is obvious also that prismatic specula may be 
constructed upon the same principle, which will 
afford by reflexion optical effects analogous to those 
of these lensic prims by refraction. We thus pro- 
duce new secondary optical powers^ the primary 
species of which are the lem^ the spemUum, and the 
prism, adapted to the three general habits of light 
by wmch it is transmitted, reflected^ or refracted; 
whence arise the various powers of artificial vision, 
and the wonderful effects of all optical instruments* 
To fadUtate the use ofthe8efe9Wtc|»imM^ 
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in a variety of experiments, the Ciiromascope has 
been constructed, of whidi the following is a brief 
description. 

A, fig. 3, pi. IX., represents the brass tube of 
the chromascope, nearly two inches in diameter, 
and about five inches long $ at one end of which is 
fixed, by a screw-coUar, the plano<<sonvex, or other 
lensic prism B ; and at the other end is a small 
sliding tube, about two inches long and half an inch 
in diameter, for holding an eye-glass of seven-inch 
focus, or occasionally small lensic prisms ; and, as 
a guide for the eye to the centre of the principal 
tube, it is fitted with a screw-cap having a small 
perforation at C. 

The whole is held by, and slides in, the short 
tube, or collar D, connected with a supporting tri- 
pod, having a universal joint, by which the chro- 
mascope may be turned from the horizontal posi- 
tion to the vertical, dotted at E, or otherwise ele- 
vated at any angle, or in any direction, for viewing 
objects, G, on a table, or on a portable screen or 
tablet F, &c 

360. This description of one form of the chro- 
mascope will be sufficient for a clear comprehen- 
sion of the following experiments, 

EXPEBIMSNT I. 

In the centre of a white card, six inches square 
at least, form a black spot ^^th of an inch in 

N 
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diameter. Place the card upon the table G» fig. 3, 
pi. fx., in sunshine, or a clear light near a win- 
dow, and so adjust the chromascope over it, in a 
vertical position, that the spot may be dose to, and 
Goncentrical with, the lensic prism \ then (having 
removed the lens of the eye-piece, which is unne- 
cessary in this experiment) gradually sliding the 
chromascope upward, looking at the same time 
through the tube, the spot wiU appear to expand, 
and become refracted into a beautiful annular spec- 
trum, or aureola of the three primary colours, re- 
sembling a rainbow, as represented pL i. fig. 1. 

If now, under these circumstances, a concave 
lensic prism, pi. ix., fig. 2, of the same refractive 
power as that of the convex prism of the chroma- 
scope, be interposed between it and the object, the 
aureola will be^ by a counter refraction, reduced to a 
black spot at the centre. 

361. Remarks. — It would be difficult to ac- 
count satisfiietorily for the production of colours in 
the above experimrat by analysis of simple light, 
since the coloured spectrum would vanish if the 
spot were removed. It is to be presumed, there- 
fore^ that the principle of shade firom the spot con- 
curs with the principle of light from the ground, by 
the medium of the lensic prism, in producing the 
circular iris. This is apparent also i^om the next 
experiment It is necessary, therefore, to restore 
the aodent doctrine of the derivation of colours 
from light and shade, or black and white, which 
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dectrinc passed to the schoolmen from Aristotle, who 
improviMl it from his master Plato, who acquired 
his knowledge of oolom, it is said, from the philo- 
sophic painters of Greece. From the schools it 
passed to Kircher, Des Cartes, Hall, Digby, and 
others immediately preceding Newton, who, adopt- 
ing the number of seven colours^ derived the whole 
erroneously from light alone. 

362, This concurrence of shade with lis^ht is 
demonstrable in all similar effects of prisms and 
prismic lenses in which coloured spectra are pro- 
duced, although no account has been taken there- 
of, such phenomena having been attributed to the 
sole effects of light Nevertheless this concurrence 
is remarkable in the experiments of Newton, Op- 
tics," b. ni. obs. 6, on the inflections of light and 
their colours, and it affords easy explanation of 
all the experiments and observations contained in 
the third book of his ^Optic8»'* and particularly 
obs. 6. 

363. Opticians regard the motion of the sun's 
light as propagated in parallel rays, and attribute 
the like parallelism to other lights, abating always 
the diameter of the light, and this may be very 
allowable for argument as a mathematical fiction, 
but cannot be maintained as a f&ct ^ for light is an 
infinite agent, diffusing itself expansively from 
every point, till utterly expanded, or expended, in 
darkness, the patient of light, according to its 
various affinities $ and to this we owe tiie penumbra 
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of shadows, and all the effects of transient colours, 
from prisms, lenses* and specula, and of ooburs me- 
teorological and spectral, 

364. Of the optical, dynamical, and mechanical 
relations of light and shade, so far as respects the 
present inquiiy, we need only briefly remark that 
the motion or action of light is either direct^ re- 
Jlectf or inflected ; that the direct lights of the 
smi and moon are always, optically, regarded in 
straight lines nearly parallel to each others that 
artificial lights diverge from themselves as centres in 
radii, and all lights partake of the colour of the me- 
dium through which they pass ; that, of reflected 
UOHT, the angles of reflection are always equal to 
the angles of incidence, and partake of the oolomrs 
of the reflecting surfaces ; and that refracted 
LIGHT, in passing through transparent media or 
by opaque objects, whether it be direct or reflected 
thereto^ becomes always inflected with a develope- 
ment of much or little colour, and that the shadows 
of light, in every case, are the chromatic equiva- 
lents of such light 

865. Sir Isaac Newton justly regarded light as 
a material substance emitted from luminous objects, 
and, therefore, subject to attraction and repulsion 
by other material substances, so as to be varioosly 
diverted from its natural direct course or motion ; 
which ]i \ potlicsis of Newton may be considered as 
confirmed by the discoveries of the celebrated 
chemist Scheele, and others* who ham satisfiictorily 
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proved the existence of a compound structure of 
the matter of light* and exhibited its elements, with 
their chemical relations or aflfinities. 

366. Upon this hypothesis Newton established 
three dynamical laws of light as material j to this 
effect :— 

Ist That, in passing throngh the same medium, 

the motion and rays of light proceed in straight or 
direct lines. 

^ That their tingles of incidence and reflection 
are in the same plane and eqnal. 

xVnd od. That the angles of incidence and 
refraction are in the same plane, and their sines 
bear an invariable ratio to each other in the same 
medium. 

367. But the physical cause of this motion of 
light, whether it be transmitted through, reflected 
from, 4nr refracted by, and combined with other 
substances, is not mathematical, but chemical; and 
hence the effects of transjxirenci/y opaciti/^ and 
colours of light dependent thereon, are to be ex- 
plained properly, not by mathematical and me- 
chanical, but by physical and chendcal laws and 
relations, as wo have already attempted. 

Experiment IL 

3G8. If the preceding cx])criment be performed 
with a white spot upon a black ground, in place of 
the black spot upon a white ground, a nmilar 
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spectrum of the same colours will be produced, in 
which the orders of the colours will be inverted; 
the blue in each case lying toward the blackt and 
the ffMnff toward the white ; the red heing inter- 
mediate in each. See Chap. I. " On the Relations 
. of Colours J** and pL u fig. 2. 

369* RsKARKs. — Various doctrines have pre> 
Tailed respecting ^ number cf Uie primary 
colours^ there being authorities for from one* to 
seven; but the last, having been a favourite 
nnmher, and being sanctioned by Newton, and snp- 

• The lat(- Governor Pownall maintained the doctrine of 
one only primary colour, viz. red. Orange and yellow he held 
to be docliniug reds, and blue to be a privation of light, &c. — 
" IMnl. >rag." vol. xxii. p. 3. But Goethe has inverted this doc- 
trine, and assumed the yellow and blue to be two extreme 
primaries, which, coDjoiniug, form or afford red. — Goethe's 
" Theory," p. 279. 

Dr. Hooke (as also lately conjectured by Dr. Prout) held 
also that there are only two primaries, red and blue, of which 
all other coloui's are eoinjxjst d. — " Micrographiu," p. 64. Ai)d 
J. Sehefter, in his Arte IMngendi," 16G9, distributes eoloui-s 
into two classes, simple and mixed, and distinguishes the first 
triply into red, blue, and ytUow, thus, — " Simplices colores 
iiiuiuuo sunt trcs: rubcus, ca-rukus, cL llavus ;" and adds, "Et 
sociabiles cuuctis, Lux, id e»t, Albus, et Umbra, id est, Niger." 
§ 44, p. 158. 

Indeed this iras the ftuthoriaed doctrine of flie flehooliiieii» 
and Is recorded by Father Kireher, Digby, and others, previous 
to the time of Newton, all derived bom the same Grecian 
source. 

Scheffer treats also, under the above head, of the disagree- 
ment of the learned, preceding his time, respecting the number 
of the primary edoors — whether three, four, or five. 
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ported by tho apparent cogency of his attempt to 
demonstrate the geometrical analogy of these seyen 
primaries with the diatonic octave of modem music, 
has been most generally received. If, however, 
the coincidence of the three colours, blue, red, and 
yeUow^ with the consonaiice of the primary triad 
C9 £, 6, of the musical scale, be the true ibuuda- 
tion of such analogy ; and if it be demonstrable 
that all other colours may be composed of these 
three, and that <nily is primary and elementary 
. which cannot be composed, as is the case with 
these three colours, then are they the only true 
primary colours , and as such they are recognised 
by the artist, as they were also by the ancient 
Greeks, according to the testimony of Aristotle.* 
Thus Homer designates — 

" Jdvl's wondrous bow, of three celestial dyes, 
Placed as a sign to ninn amid the skies." 

Pope, Homer's Iliad, b. xi. v. 37. 

Milton, too, if poets may be thus adduced, alludes 
to the rainbow in these words : — 

" A dewy doudt and in the cloud a bouf, 
CoDspicooQS with tirte Usted eobmn gay.** 

And Damascius uses this comparison : As 
the uniform colour of the sun appears in a 

cloud which possesses three catoptric intervals. 



* Opp. 1629, vd. u. p. 575. 
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through the variam-coloured naiure of the Bain- 
bow."'' [^393]. 

370. The late Dr. Wollaston, however, con- 
troverted both these grounds of doctrine, and pro- 
nounced the number of the colours to be 
Jour, because, on looking through a prism at a 
beam of light, ten or twelve feet distant, in a 
darkened chamber, he saw distmctfy that number 
of colours; had he chanced to have viewed the 
light within an inch or two of its source, and had 
then gradually receded, while looking through the 
prism, he would have discovered that his fourth 
primary, green^ arose from the crossing of blue 
and yellow. 

371* Had Newton, too, examined his spectrum 
near its egress from the prism, he would have per* 

ceived that his greeny orange, violet, and indigo 
primaries, arose from similar crossings of blue, red, 
and yellow rays ; and natural philosophers will be 
compelled, however tardily or reluctantly, to admit 
tiiat there are in nature three primary colours only, 
conformably with the theory and practice of the 
artist Sir David Brewster has indeed recently 
adapted the Newtonian principles to this number. 

37^2, Professor Wiinch, of rrankfort-on-the- 
Odcr, published a theory to prove, in opposition to 
Newton, that light consists not of seven, but of 
throe primary colours — red, green, and violet. He 

• '< Excerpto ex Damuoio, 4 Wdfio^** p. 232. 



^ i;jKi. „^ i.y Google 



PRIMARY COLOURS. 185 

remarked that, by Tninglin<T prismatic streaks of 
red and green, a bright i^eihw secondary is pnv 
daced; by mingling green and violet, a hriglU 
bluet &c. There is such a perverse ingenuity in 
this doctrine, it is founded on so singular a delu- 
sion, and is so remarkable an instance of the in- 
Tolution of truth and error, as to merit a particnlar 
exposition. 

373. First, then, U is true thai there are but 
three primoay colours ; but green and violet may 
be composed, and therefore they are not primary. 
It is true^ agairiy that the green and red rays of 
tJui prism mayy in cortfluencef produce or yield 
a yeUow ; but for no other reason than because 
yellow, which is a component of green, and accom- 
panies the warm red of the prism, is in excess 
or predominant in the mixture : otherwise red and 
green, duly proportioned, neutralise and extinguish 
each other, so that light would pass through or 
from them colourless. It is equally true, that the 
green and violet of Hie prism mingled afford a 
blue; because blue occurs in the composition of 
both these colours, it is therefore in excess, and pre- 
dominates over the neutral portion of their mingled 
red and green rays. Upon the same principle may 
the entire doctrine of this author be confuted, 
except only with respect to the number of the 
primary colours. 

374. Goethe, like Professor Wiinch, has attri- 
buted pure red to the union of orange and ntokt; 
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but red exists ready formed in both these colours* 
He assnmesy ako^ iwo red$9 one produced by mix- 
ing, which he calls an exUHng red, and another 

which may be called noii-ejisting^ for it is com- 
pounded of blue and yellow ; i, e. he augments or 
deepens both these coburs* till he gets a ^/tieish 
red, and a yefliMcnsh red, and then, by mixing them, 
gets what he calls an intense and pure red, but 
which ought to be a dirty or green red! that 
iB» no positive colour at all : for blue and yellow 
compose green, and green and red are corople- 
mentarv'. Goethe, however, contrives to use these 
secondary reds as a primary colour in composing 
all other hues. 

Such a foundation leads, apparently, to endless 
absurdities ; for if yellovv, by darkening or deepen- 
ing, become red, red by diluting would become 
yeUow; and if blue by darkening become also red, 
then red by diluting would become blue. — See 
Goethe's "Theory,'* p. xlii. p. 279; No. 705, 
801, &c. Such mistakes lead to confusion in 
theory, and to error in practiee, 

EZFBRIMKNT III. 

d75. It is not necessary that the objects and 

grounds, opposed in the preceding experiments, be 
black and white to produce a coloured spectrum ; 
it is sufficient that they be Ughier and darker with 
reference to each other; nor is it necessary that 
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they be not coloured, since a bluSi red, or yellow 
spott npon a gnrand lighter or darker than itself, 
yields, in the manner above described, a ocdonred 

spectrum, as in the preceding experiments; in 
which, notwithstanding the particular colour of the 
spot itself predominatesf, each of the primary coloura 
appears distinctly. If, also, a grey or coloured spot 
be formed on the line of division of a ground half 
black and hay^ white^ and be viewed in like manner, 
a drcttlar spectrum wiU arise in the opposite halves, 
of which the order of the colours will be inverted 
and opposed. 

Remarks. — The coincidence in these ef^ts 
of coloured spots, with the consonances of the 
primary triad in every musical sound, demon- 
strated by Mcrcennus and Dr. Wallis, is remark- 
able. They illustrate also the natural relations, 
according to which colours rule and harmonise each 
other. See Exp. VII. and XIII. See also Ex- 
amples XV., XVII., and XIX. &c. 

£XP£UIM£NT IV. 

376. If, instead of a spot, an O, or small circle^ 
be viewed with the chromascope, adjusted as in the 
foregoing experiments, two concentric^ annular, 
coloured spectra, resembling the above, will ap- 
pear^ and if two or more concentric circles, not 
exceeding the diameter of the lensic prism, be so 
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viewed, the number of the annular spectra appear- 
ing will, by an effect equally beautiful and sur- 
priaogs be doubie the niunber of the circles yiewed* 
in oonsequeiiee of the dicles being ciicnlarij le- 
fracted. 

EZFBRIXBNT Y. 

377, That the above affords the true explana- 
tion of ihe double spectrum, we may be convinced, 

by viewing, in like manner, a narrow circle circum- 
scribing a broad spot, fig. 1 below, in which case 
the single iris, or spectrum resulting from the spot, 
will appear between the two irides of the circle; 
tlierc are, therefore, a double incidence and double 
refraction produced, the one prismatic or angular, 
the otiher orbicular or circular, whence the mag- 
nitude of the spectra of this instrument in com* 
parisou with those of the common prism. 

F10.L 

m 

Experiment VI. 

378. If a circle, fig. 2, following, of not less than 
an inch diameter, and not exceeding the diameter of 
the lensic prism, be viewed as before in sunshine or 
a strong light, but with the chromascope gradually 
raised till the prism is rather more than the 
diameter of the circle above it, a circular spectrum 
will appear expanding as the instrument rises, but 
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not twOf as in Exp. IV., because the second iris, 
beiDg beyond the field of Tision and angle of refrac- 
tion of the instrument, neiver enters it The visible 
spectrnm of this experiment is however more beauti- 
ful and brilliant, and the primary colours more 
distinct and better defined therein, than those of the 
spot and smaller circles are, owing to a more per- 
fect refraction of the object. 



Fig. II. 




379. Remarks. — The spectra in these oxpori- 
. ments will not afibrd perfect circles and distinct 
colours, unless the glass of which the lensic prisms 
are formed is perfectly free from veins, and of uni- 
form density. Native crystal gives perfect circles, 
but refracts with too little power to afibrd well- 
coloured spectra. Perhaps the diamond alone 
would yield perfect lensic prisms both for the form 
and colour of the spectra; and such prisms, how- 
ever small, would afford beautiful aureolas, and 
become effective ornaments set in jewellery. It 
remains also to be tried what would be the efi^ts 
of these lensic prisms when constructed of other 
transparent substances, solid and liquid, such as 
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salts, resins, &c. ; and of Iceland crystal in par- 
^ ticular, which has the property of double refraction, 
and when formed into triangular prisms of the 
common shape, produces sixfold, and, hj combi- 
nation, other multiple refractions. This property 
of Iceland crystal, and other substances observed by 
Newton, and illustrated by Martin^ remains hitherto 
wiihoat satis&ctoiy explanation. 

EXPBBIMBNT VIL 

380. Instead of the black circle, fig. % let 
similar circles be formed of the purest prismatic 

blue, rcdy and yellow colours ; and let each be 
viewed in the manner of the last experiment, when 
they will severally affdrd a spectrum each of the 
three primary colours ; in which, neveriheless, the 
particular colour of the circle \iewed will be pre- 
dominant. These experiments may be varied and 
multiplied, by employing circles in the previous 
manner of «poto, and changing their grounds, as in 
Exp. III., and with increase of beauty and effect. 

381. Remarks. — In Exp. III. the same effects 
result from coloured spots that are herein produced 
from circles of single colours; but the irides, in 
the present experiment, are more brilliant and better 
defined than in the former, and somewhat better 
illustrations of the consonances upon which the 
harmonies of colours are varied and regulated.* 



• See Exp. 111. Xll.^aiid Xlll. 
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This is not confined to the primary colours ; circles 
of the secondaries, or any colours whatever, darker 
or lighter than Oie ground on which they are 
formed, afford, with the chromascope, similar- 
coloured spectra, in which the original colour of 
each circle becomes the archeus or key, the funda- 
mental of a distinct harmony.t 

Experiment VII.* 

If three coloured circles be formed concentric- 
ally, at about equal distances apart, one of which 
being bluCy another red, and the third yellow^ and, 
being viewed as in previous experiments through 
the chromascope, they will afford simultaneously 
three irides, each of which will be blue, red, and 
yellow, with a predominance of its own colour ; and 
if the external circle be yellow, the internal circle 
blue, and the intermediate circle red, the blue and 
yellow extreme circles, with their iridcs, will ex- 
change places, and the red circle continue, with its 
iris intermediate to them, for the reason and de- 
monstration before given. Experiment IV. and V. ; 
while in the second compound spectrum, beyond 
the field of the instrument, the circles, for the same 
reason, will preserve their original positions un. 
changed. The compound consonance or harmony 
of colours, in this experiment, is exceedingly pleas- 
ing, and susceptible of variation through all the 
scales of colouring. 

t Examples XV. Ste^ No. 88, «c. 
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Experiment VIII. 

Let a circle of any diameter, exceeding 

that of the Icnsic prism, be drawn upon a vertical 
tablet or screen, similar to that represented at F, 
pL IX.9 fig. 3, increasing the breadth of the line 
by which the circle is defined in proportion to its 
diameter. Place this in the h'ght of the sun, 
or other pure strong light, and let the chromascope 
be adjusted horizontally^ at right angles to the 
screen, opposite the centre of the object thereon, as 
in fig. 3, D, and at a distance therefrom, equal, at 
least, to the diameter of the circle to be viewed. 
Then, looking throagh the chromascope, a beauti* 
fill coloured iris, similar to the former, will ap- 
pear. 

383. If this experiment be performed, without 
the tube of the chromascope, with the lensic prism 

alone, so that the field of vision may be extended by 
bringing the eye near the prism, and the object be 
then viewed at greater distance, an orbicular spec- 
trum of greater magnitude and beauty wiU be pro- 
duced. 

These circular spectra will be single, bccauso 
the second spectra, or irides, lie far beyond the field 
of the instrument; it being evident that the iris, 

appoarinjx in this experiment, is similar to that 
which arises ivitldn the iris formed by the spot. 
In Exp. V. fig. % the outward one being lost beyond 
the field of vision. 

S84'. Ii£MARKS. — In the latter mode of this ex- 
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periment the object may be placed upon the floor, 
or in any other convenient position to be viewed, as 
against a wall, &c«9 obserying only that the ground 
of the object be of uniform colour, and of sufficient 
extent to render the spectrum distinct. 

385, These phenomena of the lensic prism 
ihrow light upon those of solar and lunar hahSf 
occasioned by the refraction of* atmospheric va^ 
pours, sleet, rain, hail, snow, &c., having the sun 
or planets for centres, and being more or less co- 
loured, and single or several ; in which latter case 
there is a second or more numerous refraction of 
the halo itself, with inverted colours. In fact, also, * 
the rainbow is a portion of a halo^ having the sun 
or moon for its centre, and reflected on a distant 
cloud or dark sky. We know that both these phe- 
nomena are attributed bv Gasseiidus and Newton to 
the '^duly figuring of the hailstones," or rains which 
occasion them, but which interpretation we regard 
as a mathematical fiction, into which these great' 
men were naturally led by the bias of their minds, 
hailstones having little accuracy of figure, and no 
coinddenoe of refraction individually. 

In the above way, also, the experiment may be 
repeated with circles of any magnitude^ for 
which a screen of sufficient extent can be had, the 
diameter of the circle determining the distance at 
which it is to be viewed, and the beauty and mag- 
nitude of the coloured spectra will be proportion- 
ate. The preceding experiments, with coloured 

o 
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circles, &c., are, of course, susceptible of the same 
vanatioD and ODlargement. 

EXPKBIHENT IX. 

386. Let C A D B, pi. ix. fig. 4, represent 
a longitudinal section of a portion of the principal 
tube of the chromascope, and of its convejc lensic 
prism A B I K, (described fig. 1, A B C D,) passed 
through the window-shutter of a darkened chamber 
by means of a scioptic ball, Y Z, 

Thus disposed, if a beam of the sun of the di- 
ameter of the tube be passed through the lensic 
prism in the direction XIKN» it will converge 
toward the point N» forming a cone of light P O N» 
and diverge from the pouit N oyer a cone of shade 
NH E. 

If the light be received on a sheet of white 
paper at O where it first totally emerges from 
the prism, the circle of light on the paper will be 
bordeixnl with red. 

If the paper be withdrawn to QR, the circle 
will be bordered with blue; and at the interme- 
diate position, or focus L M, the two circles coin- 
cide without noticeable colour. 

Beyond QB tlie circle diverges into a ring or 
bow, which expands in diameter in proportion to its 
distance from the prism upon the cone NHE. 
The breadth of the ring itself increases in similar 
proportion, and the coloured lights of which it is 
constituted cross each other, and diverge^ as repre- 
sented in the upper part of the diagram, between 
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the dotted lines U V md A W» the hha» end jMom 
braids of light mingling and crossing at two or three 

feet distance from the prism. 

These phenomena may be rendered beautifully 
Tisible in the atmosphere of the chamber by the 
steam of hot water diffbsed therein; as it may, 
also, by means of smoke, or powder and a powder-* 

puffy &C. 

Experiment X. 

^87* Again, let X I K, S T U, fig. 4, represent 
the chromascope, as in the above experiment, and 
T A I K U a section of the conoave knsic prisnh 

described fig. 2. The braid or beam of light of the 
diameter of the tube T I, passing through this 
prism in the direction CAR, will diverge from the 
point A, over a cone of shade AWE, forming the 
iris of which U V W K F E represent a section. 

388. Remarks. — These phenomena of trans- 
mitted light indicate the effects of other figures of 
the lensic prism ; they elucidate* also tfie powers of 
optical glasses in general, and throw light upon the 
phenomena of coloured rings observed by Sir Isaac 
Newton between two object^lasses pressed upon 
one another : * for the figure of gpheric lenses may 
be considered as comprehending an infinity of 
lensicO'prismatic figures, in the same manner as 
the circle comprehends an infinity of triangles^ &c. 
Hence there is a double circular refraction in the 

• « Optics," Book ii. Part. I. 
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incumbent lens in Newton's experiments, and a like 

reflection in the recumbent lens, which concur in 
producing the coloured rings \ and the phenomena 
of spherical and prismatic lenses admit of similar 
explanation ; for \\\r]\\,^ in passing from one medium 
to another of different density, is invariably re- 
fracted and reflected, and if the medium partici- 
pate any how of the angular or prismic form, as 
must be between lenses of difl^erent sphericities, such 
refraction and reflection must be adequate to the 
production of colours. 

389. In the pressure of two slightly oonyez 
lenses the phenomena of coloured rings arise con- 
centrically from a neutral transparent medium in 
regular sucoessiont according to the degrees of pres- 
sure. By the gentlest pressure capable of pro- 
ducing colour, warm red^ surrounded complement- 
arily by cool green, alternately arise. By a slight 
increase of pressure these rings of c(do«r expand, and 
warm green^ succeeded by cool red, arise. By a 
little more pressure these expand, and cool yellow 
succeeds at the centre ; and by continuing to in- 
crease the pressure, gradually these rings are foU 
lowed by rings of warm and cool green^ hluey jMir- 
pky with neutral s/uide, cool red, warm orange, yeU 
low, with opaceous light, and, ultimately, dark 
transparency. The whole presents, then, a series 
of concentric irides of broken and declining colours, 
going off, as it were, round a sphere. Variation of 
pressure produces variety of appearances, best seen 
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by reflected light; but the above is the regular 
course of the pheuomeiia» carefully induced and 
observed* 

* 390. It is here apparent that from a neatral 

transparent medium arises a succession of irides, 
coloured precisely in the order of the rainbow, and 
those of the leiisic prisms, with a eoDstant alterna- 
tion of Hghi and dark throughout the series. The 
purest, most positive, and broadest bands of colours, 
arise with the gentlest pressure, and as the pressure 
becomes increased, the colours gradually decline^ 
until, under extreme pressure, the centre, forced into 
close contact, becomes transparent and colourless, 
the rings of shade and light, or black and white, 
succeed each other alternately, and nearly colour- 
less; altogether coinddently with our theory. 

EXPBRIMBNT XI* 

391. Admit a beam of the sun into a darkened 
chamber through the chromascope, in manner of 
Experiment IX., or by fixing its lensic prism in 
the scioptic ball, when a magnificent coloured iris 
or bow will be cast upon a screen or the walls of 
the apartment wherever it is directed, by turning 
the ball, and will be of a msgnitude proportioned 
to the size of the room and the distance from the 
prism, and of a brilliancy unexampled even in. the 
solar rainbow itself. 

In the same manner, on a clear night, when 
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the moon is in her second or third quarter, a 
lunar bow of faint colours may be produced. 

392. Remarks. — A lai^ white screen npon a 
double axis, horizontal and Tertical, is of great 
convenience in these experiments, to receive the 
solar specfarnm at diflbrent angles and distances. 
Upon ^e reverse of this screen, large drdes and 
other objects may be formed or suspended. 

The present experiment affords a method by 
which a rainhow, of any arc^ may he si^erindueed 
upon a picture into which the artist may design to 
introduce it, so as to try its effect} and the best way 
of accomplishing it. 

89^ Of that most beantifiil natural phe- 
nomenon, the rainbow, none of the explanations 
hitherto offered can be pronounced universally 
satisfactory. The received hypothesis of the re- 
fraction of the solar rays in single spherical 
drops of rain, rapidly descending, dividing, sub- 
dividio^ and dispersing as they fall through the 
atmosphere, is, notwithstanding the rich mathe* 
matical dress that envelopes it, remote from the 
light of demonstration. Is it not more consonant 
to nature and experiencci that the bow should ha 
produced by one sole refracticm in the eirtire mase 
of rain and the condensed atmosphere which ac- 
companies it» than from the confusion of immmer- 
able refractions of isolated partides or drop% 
neither of uniform figure, mau^uitude, nor position ? 
To us the rainbow is no other than the image 
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of the sun refracted in a manner precisely analogous 
to the refraction of a spot of wMte or light upon a 
black or dark ground, as in Exp. II. XXIII. 

394. It is a law of optics, that when light pa^;ses 
from a rarer to a denser medium, and vice versa, 
it becomes refracted ; and it is well known that the 
rainbow is produced by a partial shower, invariably 
opposed to the sun, and that it never exceeds a 
semicircle. Partial rain, in its descent through 
ihe atmosphere, is progressively accelerated and 
resisted ; hence we may infer that the shower in its 
£Bkll takes a form nearly hemispherical or lensic, 
and that it is densest at the centre : add to which, 
the local density of the air is increased by diminu- 
tion of temperature during a shower of rain ; the 
whole of which is favourable to the refraction of 
the sun*s rays» in the form of a rainbow, from the 
entire mass of rain, and reflected from the cloudy 
sky opposite, in the manner of the solar bow from 
the lensic prisma and this agrees with an ancient 
doctrine [369]. 

395. In like manner may be explained the 
beautiful colours of the clouds at the rising and 
setting of the sun, when the horizontal course of 
its rays through an atmosphere full three times the 
length of its vertical height, increasing in density 
to the centre, frequently charged with vapours, and 
of a hemispherical or lensic form, produces, by 
refracting those rays, an iris, invisible on account 
of the transparency <^ the atmosphere, but visible 
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by the opadty of the doods, which float or fall iBto 

the strata of its coloured licrlus. This is proved 
hj the changes of colours which take place upon 
rioudsy as they drive rapidly along under such dr- 
camstances, in windy weather. Hiat guch clonds 
are rarely seen of a blue or purple colour, is ac- 
counted for by the blue portion of the ins lying 
toward shade in all cases, and in the present case 
falling upon the earth, or below the visible horizon, 
and by the blueness of the sky above. 
^ 396. Of the exceedingly great power of this 
lateral refraction of the atmosphere, we have con- 
clusive testimony in Mr. Monck Mason's "^ro- 
. nautica," p. WO ; wherein it is remarked that the 
visible horizon to the spectator in an air-balloon 
does not recede, but becomes comparatively ele- 
vated, as the balloon rises, till at length the ex- 
tensive plane of the earth beneath takes the 
a])pearance of an enormous hemispheric bowl. 
And that the refractive power of the atmosphere 
undergoes sudden and extraordinary changes, is as 
strikingly proved by a friend of Mrs. Somerrille's 
having seen, on the plains of Hindostan, the whole 
upper chain of the Himalaya mountains, previously 
invisible, start into view upon a sudden change in 
the density of the air, occasioned by a heavy 
shower after a very long course of dry weather. — 
" Connex. Phy. Sd." p. I67. 

397« If in the above experiment a stripe, or 
several stripes, of any opaque substance affording 
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akudow, be iti or upon the prism, a secondary or 
seyeral concentric bows will be produced, analogous 
to the secondary rainbow, which is hence probably 
produced by a similar streak, or streaks, of clouds 
intercept in the rays which produce the original 
bow. These things belong, however, rather to the 
naturalist than the artist, to whom, nevertheless, 
the rainbow must ever be an interesting object, and 
one that is to most eyes so enchanting, that he 
must be worse than inanimate who is unaffected by 
its beauty, since it is true as the poet has sung, 
in language which, though highly figurative, is yet 
naturally just, that when — 

**Iris her lucid varif»us bow on high 
Gaily displays, and soothes the tceeping sky^ 
The boist'rous winds are hush'd in deep atnaze, 
And Ocean stills his angry waves^ to gaze !" 

And the Iris of mythology is feigned to be the 
daiiirhter of Thaumas or Thaumantius, the child of 

admiration ! while to all observers the rainbow is 
no less a natural sign that the ravages of the ele- 
ments have ceased, than it was a religious pledge 
to the progenitors of mankind that the Divine dis- 
pleasure was appealed. 

Experiment XII. 

398. The magnitude of the spectrum in the 
last experiments renders it particularly advan- 
tageous for the performance of other experiments in 
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or upon transient or prismatic colours. Thus : 
having thrown a coloured spectrum into a darlo 
ened chaiiiber« in manner of the last experiment, a 
perforated screen was placed across the most yiyid 
part of the bow^ so as to intercept ity except only at 
a small opening at the centre, through which a 
braid of coloured light was permitted to pass from 
the pure blue part of the spectrum. This blue 
ray was then receiYcd upon a second convex lenaic 
prism; passing through which it affordedy en a 
white screen plaeed to receive it, a second spectrum, 
in which, like the first spectrum, red and yeUow 
colours accompanied the blue* 

399- On varying the above arrangement, so as 
to produce spectra individually from red and i/eilow 
rays of the original spectrum, they were each found 
to afford separately a compound spectrum, in which 
the primary colours, blue, red, and yeUew were 
displayed, with a predominance, however, in each 
of the colours of the light which produced it 

The same results took place from all parts of 
the original spectrum. 

Experiment XUI. 

400. The opening in the perforated screen used 
in the preceding experiment, being formed to give 
passage to smaller or larger portions of the coloured 

prismatic rays from any part of the spectrum, as 
before mentioned, by means of variously perfcHrated 



TJiANSCOLO&ATlON. 



stides of pastebottrd* tin, or thin sheel*lc»id ; and 
the coloured lights being intercepted at their open* 

ings by semi-transparent coverings of white tissue 
papw, or colourless ground glass» they afforded a 
specific brightly coloured spot from any part of 
the solar spectrum cast upon them, which, being 
viewed through a prismic lens, exhibited a brilliant 
spectrum of the primary colours^ bluCf red, and 
^eUoWf whatever might have been the colour of 
the spot so viewed ; in which, however, the ruling 
colour, as in the preceding expenment, was that of 
the spot itself* 

4i01. Remarks. — The two latter experiments 
are important in a variety of respects, both to the 
artiat and naturalist f they demonstrate that each 
of the colours produced by refraction in the piismio 
spectrum is farther refrangible into the other 
Gi^oursy— 4di into alL That therefore the doctrine 
of hompgeneal and heterogeneal Hght and colours^ 
upon which the erroneous theory of light, and false 
chromatic system of the natural philosopher depend, 
notwithstanding the high authority upon which 
they are maintained,* is as contrary to fact as it Is 
irreconcilable with the true relations of light and 
colours, and the general analogy of nature. 

We, therefore, present this hd of the converti* 
bility or metamorphosis of colours to the farther 

♦ Ncwtoij 8 " Optics, ' Exp. J, Theor. ii. Prop. ii. p. 506, 
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investigatioii of the paturalist, our chief purpose 
here being to iUastrate the principles of colouring, 
of the relations of which in art it satisfactorily 

exhibits examples of invariable nature, similar to 
those of Experiments III. and VII. These experi- 
ments also demonstrate - the indivisible triunity of 

light and colours, so analogous to those of the 
radical musical SQuudSy &c. 

EXPRBIMBNT XIV. 

402. Remove the screen employed in the latter 
experiments, and let a person be placed in the solar 

bow at a proper distance from its entrance, so that 
it cross his eyes, and the blue of the spectrum 
or bow fall upon one eye» and the ydUm into the 
other, either by means of a screen or mask per- 
forated with two openings, or even without them ; 
if, then, he close the eye upon which the blue falls^ 
and look with the other eye toward the prism in 
the scioptic ball, he will perceive a yellow light ; 
then, opening the former eye, having first closed 
the latter, he will perceive a blue light; but, 
finally, if he keep his position steadily, and open 
both eyes simultaneously, he will perceive a green 
LIGHT only, demonstrating the concurrence of the 
two former colours, and both organs, in the conjoint 
sensation of the secondary colour green. 

This experiment extends to other cases, not 
only of the secondary but also of the tertiary and 
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other compound colours^ and explains some aiio- 
miilies of single impression from double yision, com- 
monly attributed to mental associatimi, bnt which is 
hereby demonstrated to be a conjoint sensation. 

403. Remarks. — ^As feur as the organs are con- 
cerned in this experiment, the image in one eye is 
yellow^ in the other blue^ and it is by an act of 
the sensorium they become green : so in the erect 
view of the inverted image which appears on the 
retina in Tision, that has so much perplexed phi- 
losophers, it is by an act of light reflected from 
the object that the image is painted inverted on 
the retina; it is by another and perhaps similar 
act between this image and the sensorium that the 
cognition of the true and erect position of the 
object arises. It is the same as to numb^» motion^ 
and magnitude; two images are painted, one on 
each retina, but a single image only is cognised ; if 
the one eye receive a larger image than the other, 
as is sometimes the case in imperfect vision, 
viewed alternately with one eye, the object will 
appear large, with the other small, while,, viewed 
with both eyes together, the object will appear 
of a mean magnitude. The same may be 
observed upon using a pair of spectacles, of which 
the two glasses have different foci, and consequently 
difierent magnifying powers. 

404. We have seen by the present experiment, 
that if light (or any white or light object) be 
viewed through a blue medium with one eye, and 
at the same time through a ^dlm medium with 
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the other, the conjunct sensation of such object 
will be green ; and in this way all colours may be 
compounded in the sonBoriim itself ; and if afifcer 
some tune thus viewing a white ohfeeft as green, 
the coloured media be removed, the object will 
appear red, according to the law by whidi ocular 
spectra are produced; nsrartMeas^ if the object 
he viewed by that eye alone to which the bbte 
medium had been applied, the spectrum would nat» 
according to the same law, be crtmge ; nor if 
viewed hf the eye alone, to which ibe ^€^m» 
medium had been applied, would the spectrum or 
object be purple, but would in both cases be ii£D ; 
demonstrating that ocular spectra belong to ihe 
sensoritanf and not to the organ, that in visicxi the 
sensorium is active, and that the return sensation 
through each eye will be oofnpaund, akhough the 
exciting canse, inth respect to either eye, has been 
simple ; i. e. both the eye aflected by hluey and that 
affected by t/ellow, would singly and alternately see 
red, instead of orange in the one case and purple in 
the other ; and, in like manner, according to this 
new analogy, in all other cases of vision through 
coloured media. 

EXPSBIMBNT XV. 

4050 Let an assistant be placed* as in the last 
experiment, in the broad speetrum of the lennc 

prism, so that the red fall distinctly in one eye and 
the green in the other ; if, then, each eye be alter- 
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uateiy shut while the other remaizuB open, tbe 
colour respectively sbiniDg upon each oigaii will be 
Been alternately as before ; yet, if botb eyes be 
opened together, no colour whatever will 

APPEAR. 

By mesjDS of a small nunror bdd in tbe band, 

tbe experimenter may perform these experiments 
upon his own eyes, without an assistant ; but in 
eitber case the spectator should be placed at a 
distance from tbe lensic prism, to be govenied by 
the breadth and colouring of the spectrum. 

Remarks. — This experiment extends, like the 
preceding, to other cases, and demonstrates in a 
new way the neufralising, extmguisbing, comple* 
mentary, contrasting, or compensatiog powers of 
colours, which may justly be considered as the 
to chromatic science. 

406. Mr. Smith, of Fochabers, has lately pub- 
lished a very pleasing experiment, which discloses 
a new mode of ocular excitement, produong coloured 
spectra. Mr. Smith (says Sir David Brewster*) 
states, that when a candle is held near the right 
eye, so as to be seen by it» but not by the lefit 
eye^ end then when bodi eyes look at a narrow strip 
of white paper, so as to see it double, the image of 
the paper seen by the right or excited eye will 

Lond. and Edin. PhU. Mag. ' Vol. I. p. 249, 343 ; ToL II. 
p. 168. 
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be greent and that sera by the left, or eye protected 

from the candle-light, will appear redish. 

407. On trying this experiment with a strip 
of paper, nine inches long and the tenth of an inch 
wide, we observed the eflect described to arise 
gradually ; when immediately removing the light 
from the right to the left eye, we found the colours 
at first to remain as above michanged, but gradu- 
ally they declined, and both images became as 
colourless as the light ; they then again gradually 
acquired colour» that which had been green be- 
coming redf and that which had been red becoming 
green. It is evident, therefore, that these colours 
depend upon opposed spectra produced in Hme ; 
by the hot light a green spectrum, and by the cool 
compensating shadow a red one, and that they are 
equivalent and complementary, evincing also our 
doctrine of the excitement and exhaustion of the 
principles of light and colour in the organ of sight ; 
whence it may become a useful practice in painting, 
that the artist view his colouring with his right and 
left eyes alternately closed, so as not to be snbject 
to error by the false excitement of either organ. 

408. That the colours green and red are equi- 
valent and complementary in the above Smithian 
experiment, may be farther proved by gradually 
turning the strip of paper from the perpendicular 
to a horizontal position, when the double object will 
merge exactly into the singlef and the two colours 
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coincide and become white as the light. In what- 
ever way this neutralisadon of equival^t colours is 
ptrodoced, there is a union or coalescence of the 
primary triad, blue, red, and yellow, in due subor- 
dination ; and it is remarkable, that when it arises 
from the union of two colonrs, as in the present 
experiment, these colours bear the relation of that 
interval in music which is called the fourth, cor- 
responding to the diaiesMTon of the Greeks, which 
was held by them to be the concord upon whioh all 
others depend. 

409* .These spectral effects of vision, or second 
sight, are not confined to colour, but extend to 
motion, &c. Thus we put a circle of a foot 
diameter, all over mottled of a red colour, into 
moderate circular moUon upon its centre, kx>king 
steadfostly at it during some minutes ; when, the 
eye being removed to a white wall, a spectrum of 
the same form and size, and of a green colour, 
ai^eazed thereon, which spectrum appeared also 
in motion in a contrary direction, affording a 
double compensation or contrast of colour and 
motum. In these ezperimentB, properly coloured 
glasses, or other media, such as transparent coloured 
liquids, may be substituted for the colours of the 
spectrum, and with the same results* 

EZPBBIIIBMT XVI. 

410. Let a solar bow be cast upon a white 
screen in a room nearly darkened, in manner of 

p 
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Experiment xi., at a distance of ten or twelve feet 
from the lensic prism, at which distance the se* 
condary colours, orange, green, and purple^ hecome 
apparent. Then hold a small flat ruler across the 
iris, so that it cast a shadow upon the screen, when 
it will he found that the space of the shadow which 
displaces a portion of the how will he supplied with 
an inverse spectrum, the colours of which will he 
perfect contrasts, colour for colour, to those of the 
how ; thus, in place of purple in the how will 
be dark yelhw in the shadow, in place of green 
will be dark red, and in place of orange, dark blue ; 
and so it will he with other contrasts and colours 
of the bow, taken nearer its source with a propor* 
tionably narrower ruler. 

411. Remarks* — This experiment is impor- 
tant to the artist by demonstrating that shade is in 
all cases a contrast to light, not only in effect 
or power, as chiaroscuro, but also in colour. 

It corrects also the error into which the na- 
turalist has feUen in explaining the phenomenon 
of the blue shadows which occur with the orange 
light of the rising and setting sun, or other warm-co- 
loured light, noticed by Leonardo da Vinci, Counts 
BufFon and Rumford, and attributed by them to 
blue reflected from the sky, but which, in truth, 
is merely complementary to the orange, or golden 
colour of the light ; (br if, at any time of day, any 
colour be given to the sun's light, by passing it 
through coloured glass into a darkened chamber. 
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the shadows of such light will always be of the co- 
lour which contrasts it, notwithstanding the reflex 
blue of the sky ; accordingly, if in a bright sunny 
day, when the sky is bluest, the shadows of an ob- 
ject be projected on white paper at a window oppo- 
site the north, into which the sun never enters, 
such shadows will be so far from blue, that they 
will be of colour more or less warm, in proportion 
to the blueness of the sky* The same effects are 
' also uniformly produced by the colours of artificial 
light, and if two lights be admitted through co- 
loured glasses which are complementary, their sha^ 
dows will be also complem^itary, and, if made to 
cross, will neutralise each other. In this way, 
moonlight and candle-light afford the hrst an 
orange shadoWf the other, a blue shadow^ 

412. Another remarkable circumstance of the 
colowred shadows of our experiment is, that those of 
a colonr related to light, such as yellow or orange, 
will appear lighter than their lights, which are purple 
and blue, and vice versa of those coloured shadows 
whose colours are related to shade, evincing, phy^ 
sically, the truth of such relation,, by which some 
colours appear to carry light, and to ffdScMmc^, while 
others carry shade and retire, according to the 
principles of painting; and interpreting also the 
beautiful comp^isaticai of nature, by which shade 
increases with light, and vice versa* This subject 
will be farther illustrated when we hereafter de- 
scribe the catoptron and its effects, chap» xv. 
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413. Fbseli has ascribed, with praiee, to Leo^ 

nardo da Vinci, the invention of **the principles of 
pnuriiy of shade.'' * that is, shade free from all co- 
Icnitf or of a Doutnil ton^ and regarded as the ab- 
sence of light But Fuseli was no colourist, and 
the prindplfi he celebrates is conducive to error, 
for chiaroBcnro belongs inalienably to oolottring» and 
the prindple idbich separates them is Mse^ fur 
every shade is not merely absence of light, but is 
also its contrast in tone of colour ; hoi lights re- 
quiring etnd shadowff^ and so on, thionghoat co> 
louring, connected by gradations of intermediate 
shade and tint. A uniform shade tint, according 
to the above princqpkb hm vitiated the colouring 
of the continental sehook. 

EnWMMMT XVII. 

414. Upon viewing, in the manner of Ezperi^ 

ment i., a black spot, three-quarters of an inch in 
diameter, upon a white ground at about three 
indies distant from the lensic prism, a beantilal 
blue circle, inscribed with white, and circumscribed 
by black, will be produced ; and if a similar white 
spot, upcm a Uack ground, be viewed in the same 
manner, a red and yeUaw circlie, inscribed with 
black and circumscribed with white, will appear. 
By varying the odours of the ground and spot in 
this experiment circles of ai^ required eoloor 

• Sect. vi. 
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may be obtained ; tbus, a black spot upon &i/eUow 
ground will yield a circle of green^ &c. 

415. Remarks. — If we yiew a white wafer od 
'a black ground tbrough a convex-lensic prism, it 

will be firioged with a pure blue ; if, on the con- 
traiy, we iH»w the same with the concave-lensic 
prism, it will be yellow and red, or orange. This 
experiment may be inverted and carried through 
all the nuriety of grounds and coloured disks» with 
results yery evident and accountable after the fore^ 
going experiments ; and if rings of sufficient width 
be employed instead of disks, both appearances will 
take place togethory the blue at one edge of the 
ring, and the yellow-orange at the other. Sec* 

EXPBRIMKNT XVIII. 

416. If any number of concentric circles, va> 
riously distinguished by figure or colour, circum- 
scribing a spot in manner of Experiment v., fig. 1, 
be yiewed in the same way, a compound spec- 
trum of the like number of circles will be produced 
within that of the spot, succeeding one within ano- 
ther as the instrument rises, but in the inverted 
order of the object^ the reason of which has been 
given. 

EXPBRIMBWT XIX. 

Fig. III. 




417. Let a spiral, fig. 3, be formed of any 
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niimber of inyolutioiis ; then adjiut the chxo- 
maaoope to its centra^ as in Experiment i., and, 

looking through the instrument, gradually ele- 
vate it, when the spiral will appear refracted 
into two nwohfed spiral iridei ; and if the figure 
be barbed, or arrow-headed, at either end of the 
spiral, a like arrow.head will be found at the cen- 
tral end of one of the involved iridesy and anoiher 
at the external extreme of tfae other, the reason of 
which is apparent from the double incidence and 
refraction adduced, Experiment v. 

ExpBHiinifT XX. 

418. Agsdn; if a spiral of any diameter ex- 
ceeding that of the chromascope be viewed at a 
proportionate distance, as in the last experiment, a 
single spiral iris only will be seen, as in Experiment 
VI., and if a head be formed at the outward extre- 
mity of the figure, it will be seen at the centre of 
the spectrum and if the figure be drawn to repre- 
sent a serpent as large as the boa-constrictor, it 
will seem, as it were, to uncoil itself as the instru- 
ment recedes from it, and will be beautifully varie- 
gated with prismatic colours. 

EXPSBIMBNT XXI. 

419. On a clear evening, when the moon is at 
the full, remove the small tube of the chromascope^ 
and so adjust it with the open end toward the 
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moon that it may be viewed through it by placing 
■the eye close to the lensic prism, when the moon 
will be refracted into a beautiful lucid orb» the co- 
lours of which will not be at all inferior in bril- 
liancy to those of the solar spectrum, Experi- 
ment u. 

A plano-convex, or conical lensic prism, with 
the plane toward the eye, is the most convenient 
for dose vision, and the eye being dose to the plane, 
and the apex toward the object concentrically, a 
wider field of vision is commanded. 

EXPBBIMBNT XXll. 

4^0. On a dark night, when the sky is clear, 
the planets and £xed stars may be viewed in man- 
ner of the above experiments, when the light of 
either will be refracted into coloured orbs, differ- 
ing from that of the moon only in the breadth and 
brilliancy of its colours ; proving that the light of 
the heavenly bodies differs not by the aoalysiB of ^ 
refraction. 

In the same manner may be examined the lights 
of the glow-worm, lightning, phosphori, &c ; but 
when these lights are foint, the yeUow is difficultly 

distinguished in their spectra. 

EXPKBIMBNT XXllI. 

421. If day-light be admitted into a darkened 

chamber through a small round aperture in the 
window-shutter, or a sun-beam be received on a 
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ground glass, or tissue-paper, which covers the 
c^peniiig ; and it be then viewed* as in the last ex- 
periments, at any convenient distance, a brilliant 
circular iris will be produced, as in those ex- 
periments. For this purpose a circular card, or 
piece of thin sheet-lead, or other metal, perforated 
with the aperture required, and fitted to the socket 
of the scioptic ball, is well adapted. 

4t2^ Remarks. — In the same manner many 
of the preceding experiments, by reflection from 
opaque and coloured objects, may be performed by 
means of figures perforated in the manner of stain- 
foils, in card or thin sheet metal, and adapted to 
the socket of the scioptic ball, or opening in the 
window-shutter; and these experiments have the 
advantages of superior brilliancy, &c If the sun, 
as seen through a dense fog of a deep orange co- 
lour, be viewed through a plano-convex lensic 
prism, an iris will he produced of a green colour, 
at the interior circumference of the circle^ and of a 
purple at the exterior, with a bright orange between 
them. Similar appearances may be obtained from 
coloured glasses by means of the scioptic apparatua, 
confirmatory of the theoiretic relations of colours. 

Experiment XXIV. 

4^. Into the short small tube^ or eye-piece of 
the chromascope, fit a small lensic prism, of a 

plano-convex or other required shape, at the in- 
terior extremity. At the opposite, or prism end of 
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the principal tube of the chromascope, &t a plane 
white ground glaas, perfoated metal plates, co* 
loured glasses or lenses, Scc^ as may be required ': 

or the whole may be managed by a sliding appara- 
tus, fixed at the end of the chromascope, in mamiftr 
cf the magic lanthom. 

Thus provided, the instrument will be adapted 
for a variety of tlie preceding and other experi^ 
meats in a light apartment» in the sun, or in arti- 
ficial light, — the large tube supplying the place. of 
a darkened chamber or screen. Thus, e. g, to de- 
monstrate the refrangibility of the coloured rays of 
the prismic spectrum, as in Exp. xm.> having 
fitted the large tube of the chromascope with a co- 
lourless ground glass and a perforated plate, cast 
either of the original pure odours of the prisnue 
spectrum on the otject glass, or perforated plate at 
the end of the chromascope, and view it through 
the lensic prism of the small tube at the opposite 
end, 8cc* 

General Remarks. — ^To describe all the 
experiments to which these instruments conduct, 
whether for use or amusement, is impossible. The 
foregoing are suffident to shew some of their appU- 

cations, and to indicate others. What is therein 
performed by the refraction of lensic prisms may, in 
many instances, be accomplished by the reflection of 
similar specula ; add to which the various compound 
figures of these prisms and lenses, before pointed out, 
a similar variety of annular prisms and thdr com- 
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binatioDSy together with the variations of which the 
chranasoope itself is susoeptibley firom the simple 
lumd-glass to its oonnexioiis with other optical 
instruments, and a new and extensive field is 
opened to the ingenious inquirer, adapted equally 
to mstnictiTe amusement and the advaooement of 
science. Of other applications of these instruments 
none is more obvious than the facility with which 
ihey may be adapted to the magic lanthoni» so as 
to eihibit tlieir eflbcts by artificial light 
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CHAPTER XIV- 

DIOPTRICAL CHROMATICS. 
THE METBOCHBOHB. 

4f25. In the preceding chapter we have treated 
of colours produced by the refraction of light, 
^iefiy by means of lensic prisms and ihe chroma- 
scope ; in the present we describe the METRO- 
CHKOME and the relations and affections of co- 
lours deduced therefrom by transmitted light and 
vision, both of which subjects might have been 
^eatly enlarged upon had we considered it expedient 
to the philosophy of pictural art» to which our in- 
quiries are principally directed y so wide^ howerar, 
is the reference of colouring, that we know of no 
art or science which is totally without interest in its 
philosophy. 

4d6. Whatever, iherefbre* can contribute to the 

demonstration and establishment of the precise 
relations and analogy upon which the true under- 
standing and application of colours depend, is neces- 
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sary to the completeness of the present work, and 
desirable and important throughout art. Hence 
an accurate and determinate mode of measuring 
and denominating colours, so as to convey precise 
ideas of their hueSj shades, and relations, has 
hitherto been a desideraiumf not only in fine art, 
but also to the chemist and geologist, the botanist 
and anatomist, the optician and astronomer, and 
in every department of natural philosophy. Nor 
has it been less desirable in commerce — ^to tihe cul- 
tivator, and to the manufacturer ; not to enumerate 
also the many utilities and appliances of such a 
standard in yarious other concerns of taste and 
science. 

427- In painting, in particular, it has the iuu 
portant office of establishing definitively the pnK 
portionai powers of colours upon which their equi- 
valence, or faculty of harmonising each other, in 
every possible case, depends, the accomplishment of 
which has been the principal object of the Ms^ 
TROCiiiiOME described, and applied, in the follow- 
ing experiments. 

Experiment XXV. 

428. Fig. 5, pi. X. represents part of the above- 
named instrument^ in which A, jB, C, D, is a 
hollow prism or wedge, in eadi side of which is 

cemented, and secured by a brass frame and screws, 
a colourless plate glass, e^Ji which glasses 
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touch each other within at the end and 
direrge or separate at the oiiher ends, to the thick- 
ness of the wedge B.tJ;k. We thus obtained a 
hollow prism, pervious to light and vision, which is 
to be filled with a transparent coloured liquid by 
means of an opening and screw stopper in the end» 
B, D. To prevent compression of the liquid, the 
stopper should be perforated lengthwise* that the air 
may escape, and the perforati<m be secured by the 
screw or plug E. 

It is evident this wedge, being so charged with 
a coloured liquid, and viewed opposite the light, 
will, throughout its broad hxsey present a perfect 
gradation of colour, from the utmost diluteness or 
minimum, at the convergent extreme e» where 
the glasses touch, to the utmost depth or maximum ^ 
at the divergent extreme, h, where they are at 
their utmost separation. 

439* Therefore on one side of the wedge, C, D, 
is screwed a brass scale of the exact length of the 
cavity within the glasses e^Jy g*, A, geometrically 
divided into thirty-two degrees, each subdivided 
into four others, fornung evidently an accurate 
measure of thickness, increasing at each division, 
from the point of contact of the glasses, and is 
oonsequently also a true numerical measure of the 
intensities of trainparent colour throughout the 
wedge. Such a prism, charged with a blue liquid, 
will form a cyanomet&rf or measure of blue ; with a 
red liquid, an emthrameier, or* measure of red} 
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and with a yellow liquid, a xanthometer, or mea- 
sure of yellow, the colours of such liquids being 
adjusted to a giTen intnuity. 

Experiment XXVI, 

430 Again, £, X, fig. 6, pL x., represent in 

combination three of the above-described prismic 
wedges, or colour gauges, accurately formed and 
graduated to the same scale ; to which having pre> 
pared liquids of the three true primary colours of 
equal powers or intensities,* charge the cyanometer 
C with the blue liquid, the eruthrometer £ with the 
redf and the xanthometer X with the yellow. 

431. The gauges thus prepared may be com- 
hined in pairs aUeruately to produce the secondary 
colouis puirplet green, and orange, similarly grsr 
duated, of all shades; or, by changing them endwise, 
of one uniform shade of all kites, and the pro- 
portions of the compound of any hue will be 
denoted by comparing the numbers opposed to it 
on the two scales. 

By similar managem^t of the three gauges 
may be produced of the same originals, blue, red, 
and yellow, the tertiary/ colours, olivet russet, and 
citrine, and all other compounds, with a like power 
of measuring and computiiig thdr proportions. 

* ThiB is M eaaj to a comet and praetised eye as tbe 
ttiidng of muMoal strings is to a musieian; nevertheless me- 
elianieal aids may be HBsorted to. 
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Thus used in ocmjanctioii the three gauges con* 
stitnted a Metrochromb» or general measure and 

standard of colours. 

EXPBBIMBNT XXVII. 

432. For a convenient mode of managing the 
graduated wedges in conjunction^ a tube or case, 
fig. 7, pL X., has been adopted ; consisting of a 
pedestal. A, which forms a foot or stand for the 
instrument when in use, and an obelisk, B, to 
receive the wedges. The case has a glass front, 
through which the graduated sides of the wedges 
may be seen, and the sides of the obelisk are per- 
forated with two small openings oppodte eadi other 
C, D ; through which and the wedges a direct 
view may be had, or a beam of light be thrown. 
The obelisk is connected with its pedestal by 
hinges, enabling it to Mi back at right angles 
therewith ; in which situation it is further sup- 
ported by a falling leg, £, in the back view of the 
apparatus, fig. 8, as appears in its horizontal posi- 
tion, fig. 9. 

In using the metrochrome, place it in its hori- 
zontal position across the light to be viewed or 
transmitted ; torn out the lid of its pedestal, F, for 

the wedges, charged with their respective colours, 
to slide on, into^ or out of the obelisk, as appears 
atG. 

433. Parallel with the axis of vision, and over 
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the centre of the two openhigs m the odes of 

the metrochrome C, D, is ao index formed by a 
line drawn with a diamond pencil acro88 the &oe of 
the front glass. If now, for exainple» the hlue 

gauge be slid in, till its scale reaches 24° beneath 
the index, the red gau^e till it reaches 15% and the 
yellow till it reaches 9% <Mr any analogous nmnhersy 
a beam of light being cast through the whole by 
the openings C, D, will pass achromatic or colom*- 
les8» provided the coloured liquids with which the 
gauges haye been charged are of pure cdonrs and 
equal intensities. The light viewed through them 
in the opposite direction will also, of course, appear 
colourless. It is not necessary that the bine gauge 
be placed at in this experiment; any other 
position of the scale will equally afford the achro- 
matic compound of yellow, red» and blue» upon 
properly adjusting the other two wedges to such 
other position, when it will invariably result that 
the approximate proportions of the three colours 
will be as 9> l^f d^i, or in the ratio of 3, 6, S, 
in remarkable cmnddence with the harmonic 
analogy of the common chord, or triad of the 
musiciaiiy which is the foundation of all harmony 
in sounds* as deduced by Tartini and others from 
the string trumpet and monochord. In the three 
primary colours combined thus in achromatic unity, 
or accordance^ the power of yellow is proportionally 
as S9 that of red as 5, and that of blue as 8 ; and 
their analogous relations to the triad of harmonic 
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pounds, Bte as Blue to the note Bed to E» and 
Yeilaw to 6; as exemplified in our Analogous 

Scale of Sounds and Colours, p. 79> pi- ^^^m 

Experiment XXVIII. 

4t34f. Having adjusted the colour-gauges in 
ihe position of the metrochrome, fig. 9» as in the 
last experiment in the compleifientary proportions, 
3° + 5° + 8°rz le^" ; if the blue be then withdra\^^l, a 
perfect orange, composed of 3 yellow and 5 red, 
will remain, and become visible either bj trans- 
mitting a beam of lif^ht, or looking through the 
gauges in the metrochrome, as before described; 
and this orange of S° is omsequently the equal con- 
trast or equivalent complementary of blue of ; 
16° being the amount of neutrality. 

If now the blue gauge be restored to the exact 
position in the metrochrome, from which it was 
retooved, and the fed gauge be withdrawn in its 
stead, a perfect green, composed of yellow of 3° 
and blue of 8°, will remain visible in manner and 
place of the otange ; luld this gr^ of 11^ will bid 
the equivalent of red of 5°, their numbers amount- 
ing also to 16°, which represents neutrality. 

finally, b^ restoring the red gauge to its posi- 
tion in the metrochrome, and withdrawing the 
yellow gauge, a perfect purple, composed of red of 
6° and blue of 8°, will remain in like manner ; and 
this purple of 13^ will be the equivalrat of ydlow 
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or 



the 



of 3^ which again amount also to 16° 
neutral in colour. 

435. Remarks. — From these data may be de- 
duced the relatiTe powers of otiher colours, for the 

tertiaries are rcpfular compounds of the secondaries, 
as the lattei* are of the primary colours, as denoted 
by the following table 



|«B Neutral 



llvntnl 



I 



( Orange . 
\ Green . 

(Oraqn. 

{Green . 
Purple . 



Primary. 



. r Orange . . 8**= 
g^j Green . . 11°- 



Blue. Red. 
go 6» 



. . R = 
. 11 = 

. 8= 
. Ms 

. II- 
. 13= 



0 

ft 

8 



16 



0 
8 

0 

8 



0 



& 

0 

ft 

5 

0 
ft 



Yel. 



3 
3 

0 



s 

3 

8 

0 

3 
0 



WHITE and UgM. 



0 (;uKV 



} = 

} ='l 

} = 



1 Bed. 


Tel. 


ft 


6 


i 


3 


6 


3 


a 1 I 


1 



Cttitoe. I 
Ruaeet. '-^ 



Olive. 



J 



It ajq^ears ahove, that the amounts of the 
primary coloun which constitttte the secondaries 
are proportionally 6 + 10=16, and that those of 
the secondary colours, which constitute the ter- 
tiaries, are 19+ 90=:dd ; but both these are the 
same in ration as 3 *+ 5 = 8, or that mixture of the 
primaries which compensate or neutralise each other 
equivalently ; accordingly, the neutrals, black» 
white, and grey, may be compounded of secondary, 
primary, or tertiary colours, as we have shewn else- 
where. 
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BhM B«d Td. 

436. If we add to 16 5 d which constitute 

olive, 

the 0 5 3 which constitute 

orange, 

they amount to 16 10 6 which constitute 

the neutral grey ; accordingly orange is the con- 
trast and complementary of olive. 

Bine Bed Td. 

So if we add to 8 10 3 which belong to 

russetf 

the 8 0 3 of green, 

we again obtain the 16 10 6 the equivalent of 
grey ; and green is the contrast of russet 

BhM M Td. 

Andifweadd toihe 8 5 6 ofdtrme» 

the 8 5 0 of purple, 

we also obtain l6 10 6 the equivalent of 
grey ; and purple is the contrast of citrine. The ter- 
tiaries have, therefore* similar relation to black or 
shade that the primaries have to white or light. 
Hence the relations and proportionals of colours ter- 
minate circularly^ or at the point of commencement 
They are therefore complete, and admit of systemF 
atic arrangement. 

437* Accordingly we have constructed the 
Scale pL 11. from which may be deduced the 
equivalent relations of colours to infinity. This 
scale comprehends six circles, constituting three 
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stars, each having six radials, or branches, 
with black at the centre, but of which we need 
not repeat the description already given in 
Chapter III., and of which we have now supplied 
the principle and rationale. Any one so disposed 
may refine mechanically upon this plan, by givii^ 
motion to the ontwazd scale oi figures^ so as to wotf^ 
with the inward fixed scale, all possible relations 
and combinations of colours numerically, and in 
other ways. It is evident, also^ that all colours 
and contrasts may be determined upon the same 
principle of mensuration, so that the artist may not 
only know and name his hues, but also form a cor- 
rect judgment of the prqMvtums in which they will 
neutralise, and the quantities, either of surface or 
intensity, in which they harmonise each other ; — 
and canying therewith a fine eye to his perform- 
ances, he may the more readily satisfy the demands 
of a pure and cultivated taste. All the rules of 
poetry will not, however, make a poetj nor will the 
utmost refinements of mechanism or science give 
genius to the painter, however they may correct 
and aid him as important means in his art, and 
help him to realise the conoeptipns of a poetical 
imagination. 

438. To treat of the innumerable uses to which 
the metrochrome may be adapted in the various 
affiEura of life and literature, would he little to the 
purpose of the present work, and thcv arc, porliaps, 
sufficiently obvious. To give to the instrument 
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itself the utmost simplicity and perfection would 
render a much more important service to art 
And as the triangular prisms first employed hy 
natural philosophers were formed of glass planes 
and Med with water, &c., ere prisms of solid 
glass were oanstracted^ so it is perfectly practicable 
to form coloured gauges of solid glass to supply 
the place of the hollow wedges of the metrochrome. 
For this purpose it may be suggested that dear 
flint glass may probably be tinged by the sulphuret 
of gold of a red colour, by the sulphuret of silver, 
yeUoWi and by the sulphuret of cobalt, blue ; or» 
otherwise, by the various precipitates of these me- 
tals, or the same metals minutely divided. 

439- It is not necessary that massy coloured 
glass wedges should be formed for the above 
purpose, on the contrary, a new mode of perfect 
ailjustmcnt of the colours of the glasses would arise 
if wedge-shaped pieces of flat glass, of the eighth of 
an inch uniform thickness, polished at ihe edges, 
' were employed, because the glasses, being of uni- 
form thickness, might be chosen of equal intensi- 
ties, and a perforation of the obelisk of the metro- 
chrome, for light and vision, of the diameter of the 
thickness of the glass, would be sufficient for all the 
purposes of the instrument} and these means 
would render its construction as easy as that of 
most other metrical instruments. 

The same may be accomplished in other ways, 
as by uniformly thin transparent plates of the re- 
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quired primary colours with which hnes and shades 
may be compounded, and the proportions of the 
compoimds denoted by the number of plates em- 
fdoyed; and also mechanically and chemically^ a» 

in the following experiments. 

Experiment XXIX. 

440. Divide a circular white card of three 
inches diameter by a line across, into two equal 
semidrclesy one of which paint of a light blue co- 
lour ; again, divide the other half-circle from the 
centre, in the proportion of five to three, and paint 
its larger portion of a light prismatic red colour, and 
the smaller portion of a bright yellow, so that the 
three colours shall be of equal pureness and in- 
tensities. The face of the card will then be divided 
and coloured in the proportions of three yellow, 
five red, and eight blue^ as represented in the an- 
nexed plate XI., fig. 2, agreeably to the primary 
scale of nature. Pass a pin through the centre of 
this card, which spin rapidly thereon, with its face 
toward the light, when the three colours of the cir- 
cle will blend and vanish, and the card will he seen 
of a dull white colour, which is most apparent when 
contrasted by some dark object behind it 

441. Remarks. — Upon comparing the prima r?/ 
scale of Naturcy fig. % with the primary scale of 
Newton^ Part IL, Itep. vi., prob. S, of his Op< 
tics," as in fig. 1, their coincidence in several re- 
spects will be apparent, particularly in the relative 
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places of the primary colours, blue, red, and yellow, 
in eacb> and in the oqnai division of both circles 
into warm and cold colour* Each circley duly 
coloured, &c., spun on its centre* as in this experi- 
ment, affords a neutral hue, or disappearance of all 
colour. Further* by dividing the natural scale* 
iig. S* triply, first b^ a line separating the upper 
from the lower semicircle, secondly, by continuing 
the radius which separates the red and yellow, in 
Uke manner across the cirde* and thirdly, by bi- 
secting the red space with a like diametrical line* 
the six divisions of the secondary scale, fig. 3, 
are obtained, which again coincides* in many re- 
spects, with Newton's scale* and according to the 
dotted lines, affords the ichnography of our scah of 
equivalents^ plate ii., and the rationale of many 
other schemes of ooloura. 

ElPBBIMINT XXX. 

442. Three cylindrical glasses, of equal diame* 
ters and equal height, were filled with aqueous tinc- 
tures, the one blue, another red, and the third yellow, 
of pure colours, and reduced by diluting with water 
to equal intensities. Then into a glass tube* nine 
inches long and half an inch in diameter, ac- 
curately graduated lengthwise, portions of each of 
the above coloured liquids were poured alternately 
till the mixture* upon shaking, became neutral or 
colourless. Upon measuring the quantities of the 
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oolomed liquids remaining in the cylindrical 
glasses, the proportions wanting were eight hlue, 
five red, and three yellow, which formed the pro- 
portions of the neatral liquid in the tube within a 
fraction. 

4f4f3, This experimont was repeated many times 
with the same result, by pouring the coloured 
liquids into the graduated tube in the above pro^ 
portions, and shaking ; more of either colour then 
added to the mixture gave its own hue. The co- 
lours of the liquids should not be so deep as to dis- 
turb their transparency ; the eye is also a hotter 
judge of the hues and intensities of light or pale 
than of deep or dark colours. 

444. This glass tube is represented in the 
subjoined figure a b» on a scale divided into six* 
teen equal parts, parallel with a similar musical 
string, or monochordf y z, marked at the 
^ \f and which are the nodes or stops at 
which the string yields the third, fifth, and 
octave, or uotes C E G of the gamut ; 
whence it appears that one-half of the tube coin- 
cides with the proportion of tiie mumcsl odam 
on the string, that somewhat more than five parts 
correspond with the musical thirds and that three 
parts, with a like small excess, comspcmd to the 
fifths constituting the musical triad or harmonic 
chord. Now, from the preceding experiments, it 
appears that three parts ffeHow, five parts red, and 
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eight parts bkWf afford, approximately, the primary 
triad o£ chromatics ; whence the coincidence of the 
two systems as ezempUfied throughout this work. 



Yellow. 




mm 




m rmi 









z 



EXPBUIMENT XXXI. 

445, The last experiment lies under the disad- 
vantage of the permanent combiiiation of the three 
liquids, so that we cannot he assured that the dis- 
appearance of the colours in the mixture is not the 
effect of chemical change i iff therefore, we were to 
tinge dear saturated aqueous solution of potoih of 
a blue colour, oil of turpentine^ or other colourless 
oil, of a pure yeUow colour, and alcohol red, and, 
with these coloured liquids, repeat the ahore ex- 
periment, the colourless mixture, being left at rest, 
would soon separate, and the three liquids detach 
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themselves in their proper colour?, demonstrating 
at OQoe the proportional powers of the primary co« 
lours, synthetically and analytically. 

This experiment may he adapted to the various 
other compounds and relations of colours ; e. g. 
for exhibiting the contrasts complementarily, by 
variously tingeing these liquids* as the case may 
require. 

446. Remarks. — A tube employed, as in the 
above experiments, becomes a monochrome, so to 
call it, in which the three primary colours are united 

harmonically, under invariable natural proportions, 
analogous to the harmonics of the manodun^ and 
trumpet marine of the musician, upon which simple 
• instrument the natural theory or science of this 
beautiful art is grounded^* so also may be de- 
veloped, by this monochrome^ the entire scale of co- 
lours analogically as numbers to unity. < 

447. Notwithstanding the simplicity of this 
latter instrument, the metrochrome has a wider 
range, and many obvious advantages of which the 
monochrome is deficient; and this, in particular, 
that a more perfect neutralisation of the colours 
can be effbcted without even a suspicion of chemical 
change by the action of contact and mixture in 
the liquids : these instruments, however, help to 
confirm each other's results by coincidence, and to 
shew the universality of our principles. 

♦ See Stillingfleet's « Principles and Powers of Harmony," 
p. 22, § 35. 
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448. To the same end other means may be re- 
sorted to, and such also as are not liable to chemi- 
cal exception, by mingling measured quiantities of' 
coloured powders of equal purity and intensities, or 
hy numbers of coloured glasses , or other more tenu- 
ous traosparent coloured substances, of equal thick- 
ness, pmreness, and intensities ; by which the general 
laws of chromatic accordanoe may be established 
upon a wider induction. 

449. It may, perhaps, be objected against the 
metrical accuracy of these instruments that they 
have not an indisputable or invariable standard ; 
but the same objection holds against the barometer, 
thermometer, hydrometer, and all other metres, 
tiie most perfect of which afford but approxima- 
tions to truth ; and this, in the present instance, is 
all that can be of use to the artist and relative per- 
fection is all that we claim for the metrochrome. In- 
deed, a perfect metre would be anomalous through- 
out science, in which there is no absolute position, 
pomt of departure, or terminus ; and all the at- 
tempts of the world for an absolute standard have 
been, and ever will be, abortive. 

450. The eye must be the judge and test of 
purify and depth of colour, as the ear is of sounds ; 
and as many musicians are to be found who could 
tune strings and instruments in respect to pitch, 
tnne^ and temperament, to the acquiescence, if not 
entire satifaction, of every good ear ; so few artists, 
perliaps none, would dispute the relative depth or 
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purity of any two or more colours equalised by a 
good eye; and upon this principle depends the adp 
jiistment of tiie gauges of the metrochrome, though 
other aids may be resorted to if required. This 
instrument is therefore qualified in principle and 
praetiee to heoome a nnitimal standard of oolonrB» 
hf whieh the philosopher, the artist, and the mer- 
chant may register and communicate accurate re- 
cords of colours from the most distant places^ and 
fioin ago* to age* 

451. Having now established the relations of 
colours by refraction of Lensic Prisms and the Chro- 
masoopoy analytically, and confimed them by trans- 
mission of the Metroohrome synthetically, it re- 
mains only that we demonstrate the same of the 
colours of reflected light» or specular colours, by 
means of the Catoptran, described and illnstrated 
in the ftOowing chapter. 
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CHAPTJEB XV. 

CATOPTRiCAL CHROMATICS. 
THE CATOPTAON. 

4p5& To complete oiuroiityiie of Optical Chro- 
maticsy we proeeed, finally, to tlie investigation of 

catoptrical or specular colours^ and the instruments 
we have emplojred therein j the prindpal of which 
latter we have denominated the Catoftron, or 
Catoptrochromc, it being a mirror for disclosing a 
new variety of colours by the reflection of specula. 

45d. The forms of fipecola vary 9& planet angU' 
lar, and spherical / they are also convex, concave, 
and compound, according to all the varieties of sur- 
face of the lenses and prisms, described at the be- 
ginning of Chapter XIIL» and are also of all various 
colours. 

EXPBRIWBVT XXXII. 

454. The construction of the catoptron for the 
employment of such specula is extremely simple. 
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and will be readily apprehended from the ensuing 
description and the figs. 1 and ^. Its form is that 
of a small hand-mirror of about two inches in diam- 
eter, and half an inch deep, made to revolve on its 



axis B. 







|j|||nHuy|iu 
















Fig. 2. 



455. Figure 1 represents a front view of the 
instrument, and fig. 2 its side view, shewing the 
thumb-winch and socket b, in which it mav be 
turned round by one hand while held by the handle 
with the other. The inside is blackened, and 
the bottom thereof lined with black velvet to re- 
ceive various coloured disks, glasses, and other 
specula of rather smaller diameters, affording by an 
easy mode of management an infinite variety of 
chromatic effects, according to their applications, 
simply, or in combination, illustrative of the fore- 
going doctrine of colours, from among which we 
have observed and selected the following : — 



THE CATOPTRON. ^9 
£xP£ttIMSlIT XXXIIL 

456. Fix upon Uie middle of a pane of glass in 

the upper part of a window, with paste or other- 
wise, a small disc or piece of card of a linear, an- 
gular, circular, or other figure, about an inch in 
length or diameter, so that it may appear as a dark 
object against the clear light of the sky. Let the 
spectator^ with his back turned toward the light of 
the window, hold the catoptron in the left hand, 
so as to reflect the figure of the card to the eye 
from any speculum placed on the velvet bottom of 
the catoptnm, when if a pale yeUow flat glass, or 
plane lens, be employed as such speculum, the card 
or object will be reflected therefrom double, distinct, 
and of different colours, the one reflection heuag of 
a warm tfeHoWf the other of its complementary blue ; 
and if with the right hand the winch b of the 
catoptron be turned gently round, these coloured 
reflections will revolve round each other at differ- 
ent distances, according to the angle of viewing 
them. For distinction we will call the figure re- 
flected of the colour of the speculum, obfecUoe, or 
the reflection of the ohfeci^ and the other spectral, 
or its spectrum, from the like distinction of ocular 
spectra* 

EZPBBIMBNT XXXIV. 

457. If two cards or figures, instead of one, he 
fixed upon the pane of glass not quite contiguous 
to each other, the speculum will reflect them as 
four figures, — two of the colour of the speculum. 
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and two of their oontpknieiitary colour, and in 
eanting them lo levolve hy the wmdi cxf the catop- 

tron, one of the reflected objects will cross the 
spectrum of the other* neutralising their colours; 
and rednce thesamher of reflected colours to throe^ 
one of which will he of die cokrar of the specnliun, 
one of its complementary colour, and the third 
achromatic or colourleat. If instead of diical oh- 
jeota on the window, mnutar ones he employed, 
their spectra will appear double, although the 
image remain single only. 

458. RBMABK8.«-«Anj nmnher and variety -of 
figures may he employed, which, with the bars of 
the window, flies running thereon; birds acci- 
dentally flying in the air, trees, clouds, and every 
object intercepting the light of the sky, will be re- 
flected double, of different and contrasting colours, 
affording altogether a simply harmonious and pleas- 
ing appearance^ capable great wiation and di- 
▼endty. The same experiments may be perfomned 
by the spectator facing the light and holding the 
catoptron horizontally or otherwise ; or it may be 
employed in the open air in producing entertaining 
pictural variety and novelty of effects without end. 

459* In all experiments with the catoptron a 
bright day is fftvourahle to its effbcts, and on such 
a day, when making the following experiment, we 
remarked a black crow flying at a distance 
reflected as two crowsy the one of which was red$ 
the other green. 
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EXPBRIUBNT XXXV. 

4f)0. If a plane pale, cool red, or pink-co- 
loured speculum, be employed instead of a yellow, as 
in Experiment XXXIII., the same phenomena will 
ensue, with this difference only, that the ohjective 
reflection will be red, and the spectral will be of a 
green, complementary to the colour of the red. 
And, in like manner, if a plane pale blue spe- 
culum be substituted for the red, its object will be 
blue, and the spectrum of an orange colour. 
- 461. This experiment was yaried with pale 
SEcoNDARY-coloured plane specula ; the orange 
speculum affording a blue spectrum, the green 
speculum a red spectrum, and the purple speculum 
a yeUow spectrum to their objects. Other spe- 
cula of pale COMPOUND OR BROKEN COLOUR^ were 
substituted successiyely in like manner, and af- 
forded, invariably, reflected objects of their specific 
colours, accompanied by spectra of their comple- 
mentary colours ; whence we may justly induce 
that a like inyariable law of chromatic compensa- 
tion holds of all pale-coloured plane specula. 

EXPBRIIIBNT XXXVI. 

462, Upon repeating Experiment XXXIII. 
with a cokmieBe plate-gkus speculum one^ighth 

of an inch thick, instead of the yellow speculum, 
it afforded only a single colourless image or re- 
flection of the object, which, on turning the winch 
of the catoptron, indicated a second paler image, 

R 



POLARISATIOK 



partially issuing from it UpcA subsUtutbg for 
this oolourless speculam a similar platd-glass spe- 

culiiui, having a green tinge apparent on looking 
• through it edgewise^ two distinct images, objective 
and 8{iootra]» of faint oomplementary green and red 
colours, were obtained. The same resulted upon 
employing similar differently/ tinged plate-glass spe- 
cula, in which the images Yaried'Oiily according to 
the law ol chromatic oompensatioD. 

463. Two colourless specula of the first kind, 
so perfectly flat as to adhere by atmospheric pres- 
mm, turned on each other tiU the poaition at which 
their refraction was either coinddetit or com- 
pensatory, aflTorded only a single colourless image, 
but on turning one of them on its axis half round* 
they afforded two distinct imagesL 

464. An achrtmtttic fltnt-glass speculum^ which 
had been prepared by fire for polarising light, af- 
forded two separate and distinct inagas, which 
traversed circularly, on turning the winch ef the 
cat-optron, like those of the coloured specula, and 
precisely according to the law of polarisation. 

EZPBRIMBNT XXXVII. 

465. In the same manner, three yellow sfe- 
cvul heing placed successively on the vdvet of the 
catoptron, the "first, of a pak yeUmo^ afforded two 

images of nearly equal strength of contrasting co- 
lours, and separate from each other about tivree* 
eigMu of an meh ; the second, of a deep ydkWf 
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afforded two images, separate about ^ree inc^teSf 
of which the objective one was dark in colour, and 
the spectral one faintly discernible ; and the third 
speculunv being of an intermediate ydtow^ ailbrded 
the two complementary images at one-half of an 
inch or Jine'^IUh£ distance. Whence it appears 
that the dispersive powers of these specula are pro- 
portionate to the depths of their colours, and that 
their spectral chromatism is the inverse thereof. 

Ekpbbiiunt XXXVllL 

466. Of three blue specula employed, as in the 
last ezpmment» the first, of a pak blva colour, 
afforded the two images distinctly and of perfectly 
complementary colours ; the second speculum, of 
an intermediate hlue^ gave a powerfully blue object, 
with its £aint orange complementary spectrum \ and 
the third speculum, of a deep blue, yielded only a 
single dark blue or black image, without any visible 
spectrum. It appears, therefore, that the spectra 
are neutralised or absorbed in proportion to the 
depth of colour of the specula, and that beyond a 
certain depth they afford no visible spectra what- 
ever. And, also, that the paler the colour of the 
speculum is, the more perfectly it reflects the com- 
plementary colours of the two images. 

Experiment XXXIX. 

467* Upon varying the foregoing experiments 
by placing the coloured qpecula in the catoptnin 
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upon card, discs of various cohurSf instead of the 
black velvet bottom of the instrument, their results 
were Kttle varied. The appearances were, in gene^ 
raly more evident over the lighter and more ad' 
vancing cohurtf still more so upoD a white disk, 
and most of all so upon bhek^ of which velvet 
affords tlie deepest. 

EXPBIIHEMT XL* 

468. It had appeared, from Experiment 
XXXVI1I.9 and several others with different- 
eoloured specula upon black and coloured grounds^ 
that pale-coloured specula alone afforded the second 
coloured image or spectrum^ and that specula of 
deep'Coioufed glasses were totally inefficient in 
this respect, returning only a single image of the 
object. We now, therefore, placed upon the velvet 
bottom of the catoptron a plane colourless^foHated^ 
or quicksilvered vmrror^ as a ground for the co- 
loured glass specula of the preceding experiments, 
which were thus repeated with improved effects and 
briiliancy^ and with new powers, among which 
was the revolution of the two-fold images of com- 
plementary colours from coloured specula of every 
degree of depth, which could be alone obtained in 
the previous experiments from pak-^soUmred spe- 
cula. But in these experiments with the metallic 
mirror, the colours of the images and spectra of the 
objects were reversed interchangeably. 



Digitized by Google 



HARMONIC TRIAD. 



345 



*BXPBRIMBNT XLI. 

469* Two of the flat-coloured transparent spe- 
cula, one of which was pale yellow, the other 
pale red, were placed together upon the quicksil- 
vered mirror in the oatoptron, and afforded^ in the 
manner of Experiment XXXIII., three images, one 
of which was blue, and the other two red and 
yellow, making together the complement of neu- 
trality in the i^eeprmary cohurs. The same re- 
sult succeeded if either of the other two pairs of 
primaries were substituted ; yellow and blue sup- 
plying the red^ and blue undred affording Hhei^Mna, 

470. So, ag^, if single seeandartf coUmrs were 
employed, they severally gave out their complement- 
ary primary. In like manner, pairs of the second- 
aries supplied their tertiaries alternately, &c 

Remarks. — These experiments illustrate the 
remarkable consonance of the musical notes of the 
harmonic triad, any two of which produce their 
third as a spectral sound, making up the comple- 
ment of the triad or harmonic chord, which is the 
ibuntain of all musical harmony. A coincidence 
we have remarked in other cases, and it has 
been observed in murical consonance whoa those 
notes, namely, thirds and hfths, &c, haye been 
sustained by two good voices in singing, that the 
third harmonic element of the chord has been dis- 
tinctly heard. For this latter remark we are 
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indebted to a friend eminent in moral as in musical 
harmony.* 

EXPBBIMBMT Xlil. 

471. If « pale yellow spectdwtn be placed upon 
the quicksilvered mirror of the catoptron as before, 
it will yield two faint ima^ges, one of whiek will be 
yellow, tbe other blue. With two Uke peUaw 
specula together, a reddish spectrum will, in the 
same maimer, arise with the bltte and yellew oates ; 
which led&b spectrmn wiU be deepened in ooIouf 
by adding a third yellow speculum to the two 
others in the catoptron ; and if a fourth yellow 
speculiim be also added, images el the whole scale 
of primary and seecmdary eolomrs present ihem- 
selves simultaneously, on turning the catoptron, io 
beautiful compoBsatioii and harmeilyy aeoerdiDg 
with the key of yellow. In like manner, snnilar 
appearances, in other kei/s of colouring , may be 
produced by substituting ether pale^loured spe- 
cula for those of yellow. 

EXPERIUBIIT XLIII. 

47^2. Two dUiWMktt epeeukh ookmred Gomide» 
aieiltarily, employed in tbe manner of the last ex* 

periment, will afford variously the three primary 
cohured image* simultaneously i as will« also> eitbor 

* J. W« Windsor, Esq. 
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of the primary coloured, with its proximate second* 
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Speculum over an orange-coloured one, &c, 

473. Remarks. — The two latter experiments 
afford an admirable illustration and solution of the 
manner in which reflected light, by a polarising 
agency, [503a,] effects the beautiful iridescent co- 
lours of the opal, mother-of-pearl^ and other lamellar 
transparent bodies; specula of undular surfEuses 
affording their appearances precisely. These ex- 
periments may serve also to explain the variety of 
colours apparent by reflected light in the aaatase^ a 
mineral found in Norway and Dauphiny. 

ExnBBtMXMT XLIV. 

474. In these experiments with the catoptron 
we have hitherto employed only dark objects upon 
a ground of lights the window ; but if, reversing 
our process, we employ light objects upon a dark 
ground y the field of experiment is doubled, in 
which all the for^rcnng experiments may be re- 
peated with great brilliancy by inversion and trans- 
position of the colours and images of the object and 
spectrum. This we have also accomplished by 
dosing the window-shutters and admitting the light 
of the sky through linear, angular, circular, and other 
openings, of the size and forms required, in place of 
the dark objects fixed on the glass of the open window 
in the preceding experiments, and also by colouring 
the light admitted by means of coloured glasses and 
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j8k scioptic ball; we Deed not, tberefore, run over 

the ground of the foregoing experiments under a 
variation sufficiently obvious to the reader who may 
be disposed to repeat them. 

Experiment XLV. 

473. But with regard to the transposition of 
light and dark of the ground and object, their 
effects may be combined, so as to exhibit at once 
the appearances of a light and dark object in all 
the preceding experiments, by employing an inter- 
mediate ground. For example, upon reflecting 
from coloured specula, by means of the catoptron, 
a circular ilark object on the window^ and the l^ht 
disc of the sun shining through a fog, each afibrded 
two images, having the object and spectra of cor- 
responding colours, as in aU the preceding experi- 
ments, but transposed according to the law of light 
and dark refraction, exemplified in the last experi- 
.ment. In like manner, during moonlight, the 
moon may supply the place of the sun, and inter- 
mediate and coloured grounds may be obtained by 
perforated screens, &c. 

Experiment XL VI. 

476. Another and very effective manner in 

which the experiments of the catoptron may be ex- 
hibited and extended, is by a second reflection of 
opaque objects from light, dark, neutral, and co- 
loured grounds, instead of employing the light and 
shade of the window. Accordingly, by fixing a 
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bhck wafer upon a white card, six or seyen inches 

square, such as described, Experiment I., for use 
with the chromascope^ and placing it in sunshine 
opposite the window, and reoeiving the reflection 
thereof on the specula of the catoptron, in manner 
of Experiment XXXIII., &c., or by substituting a 
white wafer on a l^lack card for the former, all the 
foregoing experiments were repeated and varied 
with great facility and beauty by employing cards and 
hgures of a great variety of shades and colours, 
varioosly ' adapted and contrasted. And in this 
way all the cards and figures employed for experi- 
ment with the chromascope are available for those 
of the catoptFon. . 

EXPEBIMBNT XL VII. 

477. Not only are the experiments and effects 
of the catoptron variable according to the variations 

of the grounds and objects, as already detailed, but 
a new variety of effects is producible by as great a 
variation of the forms as of the colours of the specula 
employed. Thus, a pale warm yellow speculum of 
the meniscus concavo-convex form afforded a blue 
spectrum with the yelbw image, whichever side of 
the speculum was presented to the eye ; but that 
with the anterior side conmx was much deeper and 
larger, and, on turning the speculum with its con- 
cat»6 side anterior, the blue spectrum was smaller in 
size and fainter in colour. 
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EZPBMIUIIT XLVIU. 

478. With a plano-convex deep-blue speculum 
on the silvered mirror in the catoptron^ the dark 
oliject on the 'window afo^ed a diminished hhie. 
image from the anterior surface, and a magnified 
spectrum of its complementary colour from the 
poBterior surfiice, whichover side of the s|»ecaIuoi 
was presented to the eye^ But on repeating thisi 
experiment with a light object of the closed window- 
shutter, or tiie mo(m» or the sun in a fog, &G.* the 
eoloura of the image of the objeet and spectrum 
were transposed, the spectrum appearing blue and 
magnified, and the image of its contrasting colour, 
&c»^ diminished. 

EXPIBIMSNT XLIX. 

479. Having etched with a diamond pencil on 
one side of a plane, thick, light-green speculum, 
a small circular figure, thus, and a straight line 
thus, I ^ and reflected the light of the 
window therefrom by means of the catoptron, at 
the proper angle, the circle and line appeared from 
the anterior surfece of the speculum in images of 
their proper green colour, and their spectra were 
reflected from the posterior surface of the speculum 
of their complementary red; but on turning the 
speculum with its etchings downward, the line and 
circle appeared singly of the complementary red 
only. 

480. Remarks. — The spectra did not revolve 
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round their imflges on iuniiiig ihe catoptron is this 

experiment, as in those preceding (Experiment 
XXXIII., &c.)> but kept their positioBs imvaried« 
opposite the light ; and as the interior green image 
disappeared on turning the speculum, it is apparent 
that the spectrum in this experiment arose from the 
shadow of the objects^ and as specula of all colours 
return oomplenientary coloured qiectra from etched 
iigures in the manner of other objects throughout 
these experiments, we may reasonably infer that 
aU caUtpiric 9pecfyra are reflected shadawe of their 
ohjecte, and their cehurs are determined its such 
according to our law of coloured shadows (^Exp, 
XVL\ as complementary contrasts of the lights 
hf which they are produced^ or in which ikey are 
generated* 

These spectra or shadows of etched figures may 
he rmdered more apparent by employing convex 
specula. 

Experiment L. 

481. The latter experiment may he varied by 
sticking on the posterior surface of the speculum 

employed a small piece of wet paper or a wafer, 
when these also will appear as spectra of the com- 
plementary colours of the speculum^ whatever the 

colour of the wafer or paper may be. 

Experiment LI. 

482. The inference from Experiment XLIX. 
concerning catoptric spectra and the general law by 
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which their colours are deteniiiiied» may be con- 
firmed by breathiTi<T on or steaming the posterior 
surface of either of the coloured specula so as 
to obscure it, when, on repeating Experiment 
XXXIII., &c., therewith, the coloured image of 
the object will alone appear, and the spectrum of 
its contrasting colour will remain invisible, till it 
gradually reappears as the steam and obscuration 
disperses, and, on the glass becoming perfectly 
dry, it recovers its entire force. But the first 
eIRscts may be rendered permanent by grinding the 
polish from one side of the speculum, or otherwise 
. destroying its reflective power by paste or paint. 

GENERAL REMARKS. 

483. The principal source of difficulty and im- 
perfection in the various experiments with the 
for^[oing instruments arises from the defects of 
the glasses employed as lenses, prisma, or specula. 
To remedy this iu the coloured specula of the 
catoptron, we adapted it to the employment of 
coloured liquids, in the place of imperfectly coloured 
glasses, by fitting to the open face of the catoptron 
a plane, colourless plate -glass, and charging the 
instrument with coloured liquids by means of a 
perforation through its side; and in this way we 
repeated, with entire satisfaction, all the preceding 
experiments, to which simple, plane specula are 
adapted, and with full confirmation of the phe- 
nomena already recorded. 
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Upon the same principle^ hollow specula, charged 
with coloured liquids, may be employed in the first 
form of the catoptron ; but having accomplished 
our object, we leave it to the ingenuity of those who 
have leisure and inclination to extend the inquiry, 
there being no end to the aptitudes of nature and 
art. 

The subject of the present chapter is, there- 
fore, an infinite one, and we might proceed to the 
investigation of catoptric colours by the media of 
coloured lights, the endless variation of the specula 
and objects, and innumerable combinations and 
expedients ; but the foregoing experiments will be 
su^^cieut to denote the powers of the catoptron 
and conduct the inquirer ; while our ^ndpal 
intention has been accomplished by the confirma- 
tions of chromatic theory afibrded by the pheno- 
mena detailed, and tiie demonstrations they afford 
of the uniformity of regulation by which the whole 
science is governed, under whatever mode it may 
be investigated. 

484. It is suffidently apparent throughout 
these experiments, that, in every instance in which 
colour is produced, it is by an agency and reagency 
of light and dark objects and media, and that the 
double images from single objects are effected by 
double reflection and refraction of the spectra; 
Their colours are therefore to be explained upon 
the same principle as those of prisms and lenses ; 
if light be refracted from, into, or upon dark^ a 
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bhn or ootA boloiir is prodnoed, and if, vwe eersd, 
dark be refracted from, into, or upon light, a warm 
conipound of yellow and red, complementary of 
mch blue, is induoed; but if the medium be oo- 
loured, then the light reoeives the colour of the 
medium, and the dark becomes complementary, 
as will also be found when coloured prisms and 
prismic lenses .are employed. 

485. In the appearance of a double image of 
the object reflected from coloured specula, the one, 
whioh we baiFe ofldled ike mage the objeolt 
ie Jrom ihe onteriBr mr/aae -ef the speculum 
employed, and is of the colour of the glass ; the 
other, iU spectrum, is from the posterior surface 
of the specuhinh and is of ibe oomplementary cokur 
df the glass ; and these images are infracted in dif- 
ferent degrees and directions, according to the law 
of refranglbility for the colour the speculum, 
«nd when, on turning the catoptron on its axis, the 
image and spectrum cross each otlicr in part, such 
part becomes of the neutral colour of the object, 
and in the proper direction of the object re- 
fracted. 

486. All such colours conform to the relations 
of coloured shadows and ocular spectra. If the 
objects viewed -be light ones, the images and spectra 

take correlative colours, which, on changing the 
objects tor cUtrk ones, or doubling the specula, be- 
come transposed, and the law of t^to^oim through- 
out 'these experiments is invariable. 
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4i86a. If a ray of light, L, as in the foDowmg 

figure, be thrown on a lamelar transparent sub- 
stance, or a bundle of plane glasses, represented in 
section at G» as in Experiment XLII., it will be 
partly transmitted and diyided into b. posvHve or 
photogenic ray, B, by reflection, and a negative or 




sciogenic ray, O, by refraction ^ and when in place 
of the bundle of glass a pUme-ooloured lens is sab- 
stituted, and a light or dark object is -dewed by 

double reflection therefrom, as in the preceding 
expenmeuts, the reflections will be positiye and 
negatiye, or complementary. Thus, from a blue 
glass the object reflected from the anterior sur- 
face will be blu^ and that by transmission from the 
posterior sur&ce -omng^ m comspondcaioe with B 
and O, of ^e diyaricaled ray of wbiob they are 
the polarised equivalents, and being thrown toge- 
ther would reconstitute the neutral lights L.* 

• The reader desirous of infonnation concerning polarised 
light will find it amply detailed in the " Encyclopedia Metro- 
poHtana," art. Light, by Sir J. F. W. Herschel ; and those who 
wish assistance in their experiments may best obtain it from 
the intelligent and obliging Mr. W. H. Darker, of Paradise 
Street, Lambeth. 
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487. Whether the chromatic phenomena of 
polarised light, so called, may not be wholly inter<> 
preted upon the principle of catoptric colours, as 
similar efiects of more compounded reflections and 
refiractioiiy according to nnifonn laws» may merit 
the' further consideration of the natural philosopher 
and optician, since it is evident that all polarised 
colours by reflection belong to this division of 
optical chromatics; all light and colours heing» 
as we have shewn, polar, analogously to the gal- 
vanic, electric, and magnetic elements. Chap. XII. 

488. Although the specular colours here treated 
of have not engaged the attention of natural philo- 
sophers, they have not so entirely escaped the 
scrutinising eye of the poet. Thus Spencer, in his 

Elegy on Sir Philip Sidney/' hefore quoted, has 
this apposite simile, — 

'* The sky, like ^lass of ipotohei Aue, 
Rbplbctbd Fbceby 's cfoldm haiie." 

But the earliest records of philosophy have 

usually been those of the poets, and we have had 
many occasicms of remarking that our earlier poets 
were attentive ohservers of Nature, and drew many 

of their most beautiful comparisons and figures 
from her abundant analogies. 

489* The foregoing experiments and ohserva- 
tions, selected from our occasional and desultory 
investigation of this delightful branch of optics, 
might have been widely extended had it been the 
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leading subject of this work; but as it may be 
thought hj some that we haire already exceeded the 

bounds of a proper subordination, we wiU add a 
few more words only, and have done. 

490* The chranuucope is evidently capable of 
great variation in its construction and application^ 
and much remains to be done in the formation and 
adaptation of the lensic pr isms* When similar solid 
wedges of coloured glass, of pure hues and adjusted 
intensities, shall have been constructed, they will 
contribute to the simplicity, permanence, and per- 
fection of the metrachromem And as to the catop^ 
iron, although it need hardly have greater simplicity^ 
it is capable of a much more diversified combination 
and application than that to which we have subjected 
it For all these instruments also^ a suitable chamber, 
resembling the magic lantern, for employing them 
with artificial lights, should be constructed, all of 
which would improve their application and ftMnlitate 
research in the hand of an ingenious inquirer. 

491. The chief intentions of these contri- 
vances have been, 1st. by giving new powers to the 
prism in the chromascope and augmenting refrac- 
tion, to analyse light and colours more efiectually, 
and to determine upon what evidence the infrangi- 
bility of the homogeneal colours of Newton rests* 
dd. By adapting prisms to a mode of measurement 
by graduated transmission in the metrochrome, to 
confirm our doctrine of the specific powers, rela- 
tions, and harmony of colours, by a standard,* and, 
finally, to illustrate the whole of chromatic sdenoe 



^8 CONCLUSION. 

by Dfttural analog}^ through the coincideiit pheno- 
mtiiaof rafleotod eolomi in tha oatoptnm. 

49^. Upon the whole it him appeared, lliat 
whether we experiment upon the inherent colours 
at pignentsy the traonent fefleeted colours of spe^ 
euk, iihe lilce refracted odbiuni of pfismg, or the 
transmitted colours of transparent liquids, &c., they 
juresent the same uniform relations, in the disclosing 
of vhieh our itasign tenqiiiales ; aerartheleei^ ire 
haire not oeaaed to intend, during the last thirty 
jmfs, to pursue our inquiry in a way that might 
oaify theee inatnunents to snob rriatiTe perfection 
9a to -qualify lifaeiD for more genaral use, but having 
accomplished our primary intentions by the fore- 
going expf^nments, our ulterior design has given 
waj to more urgent uvoeatioDa. The field of ve- 
aaarch is, however, open, and all who may have 
leisure and inclination lor such inquiries will find 
ample apaoe &r the a^Derciae of ingenuity, with a 
fear prospeet of beautiful and inatructive develope- 
ments, while laudably cultivating a philosophic taste. 
It has happened, indeed, that many intelligent 
frienda have t^kan greai intereat in these iur 
quiries, some of whom hare passed away, while 
others have joined in our pursuit with a zeal truly 
gratifying, in mentioning whoni we eannot deny 
onmelf the pleaauna of rooording a diatinguSshed 
patron of science in a kindred nation, Charley N» 
Ranrker, Esq., of Philadelphia. 
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Advanciwo and retiring colours, Ql 
^thetical chromatics, 156, IM. 
Esthetics defined, pr^. 
Analogy of colours and sounds, 14^ 

23i 37, 48i 81^ 103^ m, 156, 157, 

162, 172, 179; of the Greets, 179, 

225 ; poetical, 243, 250" 
Analogy of figures and colours, 15, 

183, 192, 232; poetical, 245, 263, 

§84 

Analogy, beauty dependent on, 222 ; 
of tne human figure, 225 ; archi- 
tectural, 217, 225 

Analogy, moral, universal, 292 

Analogy, musical, 14. 23, 37. 48. 81, 
103, 113^ 156, 172, 444; geo- 
nietricalTlSi 183^ 192i 220, 232 

Analogous scale of sounds and co- 
lours, 162, 122 

Analysis of light, 360 

Analytical and synthetical methods 
of painting, 151. IM 

Anomalous colours, 29, 2S 

Angelo, Michael, 212 

Annular prisms, 353 

Archii, or keys of colouring, 85j 88, 
105. m 

Architecture of the Greeks, 217, 225 
Ariosto, a poetical colorist, 282 
Aristotle's doctrine of colours, 360, 
368 

Arrangement of colours, 48, 50, 75, 
88, 90, 100, 102, 111. 122, 128. 
144, 172; oOgures, 208, 211, 
215, 227 

Arrangement of colours in a picture, 
8B 

Artt mystic, 236 ; imaginatiTe, 2M ; 
beauty in, 201 

Arts, affinity of the sister, 156 ; 
beauty in the fine arts, 207 

Atmospheric refraction, 896 ; ac- 
counted for chemically, 315 

Axiom of colouring, 128 ; of figures 
and forms, 215 



Bacon, Lord, doctrine of, instances 

of, LtS 

Beauty, identical with harmony and 
universal, pre/, xiii ; of colours, 
12fi ; Hogarth^line of, 212 ; in fine 
art, relative, 207, 230; analogous 
with truth and good, 292 ; pic- 
turesque, 20fi ; geometrical, 220 
of the human figure, 225. 222 
ideal, 227, 278 ; of melody, 201 
principles of, pre/, xiii, 59. 62, 79. 
128. 207, 215, 216, 219. 222 

Black, elementary in colour, 3, Z; 
its relations to shade, 8;^ 32; and 
colour, 10, Ifi ; composed, 13, lOfi; 
a dangerous colour, 35 

Blue, 20 ; its relations 

Brewster, Sir David, on ocular spec- 
tra, 406 ; on primary colours, 370 

Broken colours, 11 

Brown, 23 

Butfon, Count, on blue shadows, 411 
Byron, colouring of 



Caravaggio's chiaro-scmro, 12 

Cartes's, Des, theory of colours, 261 

Catoptrical chromatics, 452 

Catoptron, described, 454; experi- 
ments with the, 456 

Cerebral vision, 402 

Chaucer's portrait, 232 

Chemical doctrine of light and co- 
lours, 295 

Chemistry of colours, SOI, 300; 
tallic, 309 

Chiaro-scuro, importante of, 8 

Chromascope described, 358 ; experi- 
ments w^ith the, 359 

Chromatic canon, IQ.; instruments, 
349, 358, 490 

Chromatic, Greek, 115 

Chromatics, the science of li^ht, 
shade, and colours, 1 ; optical, 
349 ; instruments o^ 350 ; catop^ 
trical, 467 ; dlDptrical, 425 
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Citrine colour, its composition and 

relations, 2i 
(vlaude's chiaro-scuro, 11 
Jlouds, form of, 210; colours of, 

39.5 
Collins, 251 

Coloured rings, Newton's, 388 

Colouring of the Roman and Flo- 
rentine schools, 34j 3fi ; failure in, 
33, 35 ; preceded hy drawing, 1JQ2 ; 
of nature, 101^ 142^ IA5. ; of old 
pictures, poetical, 280 ; truth 
of, 235 ; Byron's, 291 ; Homer's, 
291 ; Titian's, ; the artist's 
latest attainment, 282 

Colourists, good and bad, 282; po- 
etical, 263j 264, 282 

Colours, how produced or generated, 
9j 12j 304, 306 ; the primary, 10, 
368 ; variously distinguished, 11 ; 
complementary, 13, 42, 51^ 461, 
472 ; neutralisation of, 14j 436, 
440, 446, 448 ; geometrical ana- 
logy of, 15 ; melody of, l& ; se- 
condary, 18 ; harmony of, 80, 85^ 
88, 101, 108, 134 ; proportions of, 
433 ; expression of, 263, 275 ; mis- 
used, 285 ; Plato's doctrine of, 341 ; 
curious problem of Malebranche 
concerning, 344 ; Hall on, 356, 
360 ; triunity of, 10, 18, 401 ; of 
shadows, 411; measured, 429, 432 ; 
standard of, 431 ; powers of, 14, 
53, 435 ; eye for, 12^ ; theories of, 
33, 68, 261, 368, 373 ; discordant, 
4L H ; Cerebral, 402 

Complementary colours, 13, 42, 51, 
457 

Composition, of colours, IE ; of figures, 
189, 191, 211,224; of the Greeks, 
212 

Concords, 71, 114 

Contrast, LSD ; of colours, 40-79, 95, 
- 411 

Copyists, 279, 282 

Corollaries of colouring, 128, 215; 

of figure, 215 ; universal, 12B 
Correggio, his chiaro-scuro, 11 ; 

grace of, 206^ 212 
Cozens, 231 

Daguerotype, 322 

Davy's doctrine of metals, 309, 313, 
325 

X)efinitiye scale of colours, 3Q 
Diamond, lensic prism, 379 ; New- 
ton's prescience of the, 325 



Digby, Sir Kenelm, on colours, 356, 
361, 369 

Discordant colours, 41, 71, 112 

Doctrine of light and colours, mo- 
dern, 340; ancient, 341 ; the au- 
thor's, 2^ 306, 326 

Drawing, elementary, 185, 205, 223, 
225 

Drjden, 284 

Electrical light, 295 
Engraving, powers of colour in, 65 
Elements of colour, 10^ physical, 10; 
chromatic, 2 ; of figure, 15, 1B4 ; 
of light and shade, 296, 303 
Endymion, Keate's, 236 
j Entire colours, 11 
I Equivalence of colours, 13, 20, 22, 
j 40, 51, 79, 437 
I Etty, colouring of, pre/, xv 
Expression of colours, 125, 263, 275 ; 

of form, 276 
Experiments, on light and colours, 

359 ; Smithian, 406, 408 
Eye, effects of colour on, 12; for 
colour, 129, UQ 

Figures, analogy of, 15, 183, 192 ; 
primary, 184 ; secondary, 189 ; 
properties of, IQH ; harmony of, 
193, 211, 215, 222 ; elementary, 
1B4; infinite, 2D2; of Raphael, 
213 ; of L. da Vinci, 213 ; the 
human, 225 ; ideal, 278 

Flaxman regarded the figure geome- 
trically, 224 

Fraunhofer's dark bands in solar 
light, 308 

Flower- painting, 85, 103, 1S9 

Fuseli's chiaro-scuro, 413 

Gassendus's explanation of the rain- 
bow, 385 

Genera of colours and harmonic 
sounds, Ifia 

Geometrical forms, 22Q ; picturesque, 
208, 217; beautiful, 212 ; har- 
mony of, 215 ; analysis of, liCi ; 
elementary, 184 ; ansdogy with co» 
lours, 15, 183, 192, 232 

Girtin, 231 

Glasses optical, primary forms of, 
352 ; new species, 355, 357 ; lensic, 
352 ; prismic, 354 ; specular, 353, 
468, 469 

Goethe's theory, 369, 374 
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Grace, an element of beauty, 2Q6 ; of 

Correggio, 212 
Grammar, analogy of, 2.35, 250. 
Gray, a poetical colourist, 2fi4 
Green, composition and relations of, 

21, 24 ; exemplified, 
Greek, chromatic music, 115 ; genera, 

161, 168 ; music, 143, 173, 175, 

408 ; harmonic method, 222, 229 ; 

architecture, 217, 225; analogy, 

179, 225 

Grey light, 2 ; colour, 145 ; neutral, 

28, fi2 

Hall, Mr., of "Worcestershire, on co- 
lours, 356, 360 
Halos, 385 

Harmony, the principle of beauty, 
pre/, xiii, 59, 91, lOOj 103^ 126, 
128, 138, 140, 150, 207, 208, 215, 
217, 225, 229, 230, 254, 292 

Harmony of colours, 13, 68, 80, 100, 
134, 159 ; variety of, 96j analogous, 
131, 433 ; of figures, 193, 2n, 
222 ; primary of colours, 88, 91 ; 
secondar}', 108 ; tertiary, llfi 

Harmonic, triad, 444, 470 ; positions 
of sounds and colours, 172 ; me- 
thod, 222, 222 ; sounds, 375 

Herschel's calorific rays, 301 

Hogarth's line of beauty, 212 

Hooke, Dr., 368 

Homer's poetic colouring, 291 ; rain- 
bow, 369 
Hot and cold in colours, QS 
Howard's forms of clouds, 210, 395 
Hues, tints, and shades, distinguished, 
7, 32, 35 

Human figure, 222, 225, 221 ; coun- 
tenance, 22ii ; analogy of, 22^ 

Ideal beauty, 278 ; colouring, 251 ; 

figure, 278 
Imaginative art, 2^ 
Instances, poetical, 243, 245, 263, 284 
Instruments, optical, 349, 350, 355, 

359, 425, 444, 469, 490 
Irides, primary, 360, pi. L, 378, 382 ; 

Newton's rings, 388 
Iridescent colours, 473 

Jurin, Dr., on ocular spectra, 330 

Keates's Poetrj', 236 

Keys of colouring, 85, 88, 105, 132 

Kircher, 358, 360 

Knipl>ergen'8 mode of painting, 132 



Lawrence, Sir Thomas, colouring of, 

12fi 

Lenses and prisms, forms of, 352 
Lensic prism, its powers in producing 

colours, 9, 355, 357, 379 
Leslie, pre/*, xv 

Line or beauty, Hogarth's, 212 

Light, elementary principles of, 8, 
295 ; polar, 295 ; chemical, 295 ; 
electric, 295 

Light and shade, Rembrandt's, Cor- 
reggio's, S. Rosa's, AVilson's, Cara- 
vaggio's, 11 ; elementary and co- 
essential, 3 ; elements of colours, 9 

Light, shade, and colours, sole im- 
mediate objects of vision, 2 ; are 
inherent or transient, 4 ; nature 
and constitution of, 306, 360 ; ex- 
periments on, 359 

Light, not simple, 298 ; Scheie's prin- 
ciple of, 364 ; Fraunhofer's dark 
bands of, 308 ; an element of co- 
lour, 361 ; motion of, 362 ; New- 
ton's laws of, 365 ; refrangibility 
of, 398, 401 

Littleness in art, 239 

Lunar bow, 391, 419 

Malebranche, curious problem con- 
cerning colours of, 344 
Mason's, Mr. Monck, " -/Eronautica," 

396 

Maxims in colouring, 53, 67, 70, 74, 

76, 89, 90, 93, 128, 144, 411, 480 
Measure of colours, 429, 432 
Mechanical hypotheses of light and 

colours, inadequacy of, 344 
Melody of colours, 81, 134 
Mercennus's harmonic triad, 375 
^letals, chemical constitution of, 309, 
313 325 

Meteorology, 10, 102, 147, 310, 362, 

385, 393, 396 
Method, Greek harmonic, 222, 229 ; 

of painting, 148, 15J 
Metrochrome described, 428 ; its uses, 

434 

Milton's rainbow, 369 

Mixture of colours, 19, 22 

Modern doctrines of light and co- 
lours, 340 

^Monochord, 444 

Monochrome, 446 

Motion of light, 362 

Mulready, pre/, xv 

Music, 156; of the Greeks, 143, 161, 
1C8, 173, 1/5, 408 ; scales of, 1114 
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U2 

Mystic art, 2afi 

Nature's scale of colours, 440 
Negative colours, 11 
Neutralisation of colours, 6, 13, 43, 

60, 436, 440, 446, 448 
New ocular spectra, 406, 409 
Newton's scale of colours, 157, 441 ; 

theory of light, 300, 325, 364; 

laws of light, 365 ; rainhow, 385, 
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Numerical proportions of colours, 

53, fi5 

Nyctalophria explained, 335 

Ocular, spectra, 70, 409 ; new, 406 ; 
harpsicnord, 1^ ; spectra ex- 
plained, 330 

Old pictures, colouring of, 240 

Olive colour, relations and compo- 
sition of, 25 

Opacity, 306, 366 

Opal, coloui-8 of the, 473 

Optical glasses, forms of, 352 

Optical mstrumenta, 349 

Orange colour, relations and com- 
position of, 19, 43i fil 

Orb, lunar, 419 

Painting, arrangement of colours in, 
83; methods of, 148, Lil ; relations 
of poetry and, 224 

Passions, colours appropriate to, 263. 

269 

Pathos, chromatic, 220, 277, 292 
Parcelle's mode of painting, 152 
Photogen and sciogeU, elements of 

light, 296, 308 
Photogenic painting, 320 
Physical chromatics, 294 ; elements, 

10^296 
Physiology of vision, 327 
Pictures, old, 24Q 
Picturesque beauty, 208 
Plato on colours, 341, 342, 360 
Platonic bodies, 1S2 
Poetic analogy, 243, 245^ 263 
Poetical colouriats, Spencer, 263, 282 ; 

Gray,2M; Shakspeare, 282 ; Ari- 

osto, 282 

Poetry, the language of analogy, 246, 
251 ; Halations of, 245 
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Pownal, Gorerlior, theory of colours 

of, 368 

Primary colours, 11^ 128, 369, 372 
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Primary figures, 184i 215, 225i 352 
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108 ; of sounds, IM 
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9; forms of, 352 ; effects of, 320, 877 
Prismatic spectra, .'<67, 376, 379 
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Prout's, Dr., theory of colours, 368 
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20, 43, 61 
Pythagorean doctrine of colours, 343 
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345 

Rainbow, 40, 385, 393; lunar, 10, 

102, 147, 369, 391 
Red, relations of, 1^ 19, 20, SO^ 34, 

172; power of, 14, 34, 43, 44 
Refraction explained chemically, 315 ; 

atmospheric, 393, 396 
Refrangibility of colours, 398, 401 
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sciences, pre/, x 
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and shade, 33 ; to sounds, 157 ; to 
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Repose and harmony, principle of, 

129 

Retiring colours, 67 
Reynolds, Sir Joshua, 74j 91, 93 
Rhetoric, analogy of, 25Q 
Rosa Salvator, 12 
Rule of thirds, 93 

Rules of colouring, 128 ; of figured, 

215 

Rumford, Count, 41 1 
Russet, its composition and relations, 
26, 30, 45,52 

Scale of colours, definitive, 30 ; equi- 
valent, 51 ; and sounds, 162 ; of 
consonant and dissonant, 71 ; of 
nature, 440 ; of Newton, 441 ; ae^ 
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condary, 43, 45, 52, 105, 441 ; pri- 
mary, 43j 82 ; tertiary, 46^ Llfi 
Scheele's deoxidising rays, 302 
Scheffer's doctrine of colours, 369 
Science, its importance to the artist, 
pref. XV ; ita universality and 
umty 

Sciogen, an element of light, 296, 

303, 364 
Seasons, colours of the, 2fi2 
Secondary colours, 18, 29, 43, lfi5 ; 

relations of, 22 ; contrasts, 42 ; 

scale of, 441 ; figures, 189 
Semi-neutral colours, 29. 32, Z& 
Sentiment in fine art, 260 
Shade, elementary, 298 ; colours of, 

411,413 

Shades, tints, and hues, distinguished, 

7i32, 35 

Shadows, colours of, 411, 413, 480 

Shakspeare, a fine colourist, 282 ; 
truth of, 23a 

Sister arts, aflinity of the, 15fi ; re- 
lation and analogy of the, 253, 259 

Sketches, esteem for, 2^ 

Sky, appearances of, 210 ; expression 
of, 2fil 

Smith, Mr., of Foshaber's experi- 
ments, 406 

Smithian experiment, 408 

Solar spectra, 387, 391, 410 

Solar, 387, 391, 410 

Somerville, Mrs., on atmospheric re- 
fraction, 396 

Sounds and colours, scale of, 162, 
112 ; triad of, 375 ; discords of, 
122; positions of, 172 

Spectra, ocular, 70, 330, 409 ; prism- 
atic, 367, 376, 379; new ocular, 
406, 409 

Specula, forms of, 352, 468; effects 

of, 470 
Specular colours, 467, 487 
Spencer, a poetic colourist, 262, 282, 

488 

Sphere, perfect figure, 2Q3 
Standard of colour, 429, 432 
Stars, light and colour of the, 420 
Subordination, universal, 2L5 ; har- 
monic, 131ji 438 



Symmetry, 2fi7 

System, the chromatic, perfect, IM 
Talbot^pe, 322 

Tartini deduced harmony from 
figures, 242 

Taste for colour, ^ 104, 112 

Tertiary colours composed, 24 ; con- 
trasted, 45 ; harmonic scale of, IM 

Theory, importance of, 33 ; New- 
ton's, 300, 325, 364 ; Goethe's, 
368, 373 ; Wunche's, 373 ; Pow- 
nal's, 368 ; Dr. Wollaston's, 369 ; 
is not picturesque, pref. x 

Tints distinguished, 7, 32^ 25 

Titian's Bacchus and Ariadne, 91 ; 
colouring of, 12fi 

Tone, different from harmony, 100, 
12a 

Transparency, 306, 366 

Triad of colours, 14 ; and sounds, 14, 

89i 375, 444 ; of figures, 15j 184, 

191, 202, 225 
Triunity of colours, 401 ; of sounds, 

470; of figures, 125 
Truth of colouring, 145, 235 
Turner, colouring o^ pre/, xv, 145, 

159, 233, 235, 1^2 

Union, principle of, 12Q 
Universal relations of colour, 132 

Van Goyen's mode of painting, 152 
Vinci, L. da, harmomc method of, 

222, 411, 413 
Virtues, colours appropriate to the, 

263, 272 

Vision, effects of colour on, 22 ; pre- 
judices of, 22 ; physiology ot, 327 ; 
phenomena of, 402 

Visionary picture, 236, 232 

Wallis, harmonies of, 375 
Ward, James, R.A. 12fi 
White, relations of, 7, 9, 10, 32, 82 
Wollaston, Dr., doctrine of, 369 
Wtinch's, Professor, doctrine, 372 

Yellow, relations of, 19, 2L 24, 26^ 
30, 82 ; contrasts of, 43, 53. 
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